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ANNUAL  REPORT. 


In  obedience  to  the  requisitions  of  the  charter,  the  president 
and  directors  propose  to  lay  before  the  stockholders  a  statement 
of  the  affairs  of  the  Baltimore  and  Ohio  Rail  Road  Company,  for 
the  official  year,  ending  on  the  1st  of  October,  1836. 

In  the  ninth  annual  report,  the  board  announced  the  com- 
pletion of  the  main  stem  to  Harper's  Ferry,  and  of  the  branch 
road  to  Washington.  Since  then,  the  Winchester  and  Poto- 
mac Rail  Road,  which  is  virtually  a  prolongation  of  the  Balti- 
more and  Ohio  Rail  Road  up  the  valley  of  the  Shenandoah,  has 
been  opened  for  general  use.  At  present,  some  delay  and  diffi- 
culty take  place  in  transporting  goods  and  passengers  from  one 
road  to  the  other.  This,  however,  will  be  obviated,  when  the 
viaduct  across  the  Potomac  is  finished.  The  stone  piers  of  this 
structure  have  been  completed  for  some  time,  and  the  wood 
work  will  be  ready  for  the  passage  of  cars  during  the  present 
year.  The  passenger  and  burden  trains  of  the  two  companies 
will  then  stop,  side  by  side,  in  the  same  depot,  and  the  transit 
from  one  to  the  other  will  be  effected  promptly  and  with 
great  convenience. 

Surveys  are  now  in  progress  for  the  extension  of  a  rail  road 
from  Winchester  to  Staunton,  and  there  is  reason  to  believe  that 
this  work  will  be  undertaken.  It  is  of  great  importance  to  Bal- 
timore, and  when  completed  will  furnish  a  continuous  rail  road 
of  two  hundred  and  fifteen  miles  in  length,  from  this  city  into 
the  heart  of  Virginia. 

In  the  last  annual  report,  the  results  of  the  reconnoisances  of 
the  chief  engineer  of  the  route  for  a  rail  road  from  Cumberland 
westward,  were  laid  before  the  stockholders  ;  and  the  general  sa- 
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tisfaction  that  they  afforded,  and  the  sentiment  universally  ex- 
pressed, that  the  time  had  arrived  for  the  adoption  of  vigorous 
measures  in  the  prosecution  of  the  road  to  the  points  of  its  ori- 
ginal destination,  caused  the  board,  early  in  the  spring,  to  organ- 
ize an  engineer  force,  for  the  purpose  of  making  detailed  sur- 
veys and  examinations  between  Harper's  Ferry  and  the  summit 
of  the  Alleghany,  with  a  view  of  continuing  them,  afterwards, 
to  Pittsburg  and  Wheeling.  Four  brigades,  under  the  charge  of 
competent  officers,  were  accordingly  employed,  and  have  since, 
without  interruption,  been  diligently  at  work.  A  continuous  line 
has  been  surveyed  from  Harper's  Ferry  to  the  top  of  the  divi- 
ding ridge  between  the  eastern  and  western  waters  ;  and  the  en- 
gineers are  now  engaged  in  making  the  surveys  on  either  side  of 
the  first  line,  necessary  to  determine  the  best  route  for  the  loca- 
tion of  the  road.  The  rough  and  mountainous  country,  over 
which  the  surveys  have  to  be  carried,  and  the  importance  of  leav- 
ing no  practicable  route,  of  the  many  that  present  themselves, 
unexamined,  render  the  labors  of  the  engineers,  necessarily,  very 
tedious;  and  it  will  be  some  time  yet  before  the  exact  route  to 
be  adopted,  can  be  ascertained.  The  board  have  considered 
these  surveys  as  one  of  the  most  important  subjects  claiming  their 
attention,  and  have  urged  them  forward  with  all  diligence ;  in 
doing  which  they  have  been  fully  seconded  by  the  officers  in 
charge  of  them.  So  far  as  they  have  gone,  they  have  been  very 
satisfactory,  and  fully  corroborate  the  fact,  stated  in  the  last  an- 
nual report,  upon  the  reconnoissance  of  the  chief  engineer,  "that 
the  mountains  between  Cumberland  and  the  western  waters  can 
be  passed,  without  the  use  of  stationary  power,  by  locomotive  en- 
gines and  their  trains."  For  a  full  account  of  surveys,  up  to  the 
end  of  the  current  official  year,  reference  is  made  to  the  reports 
of  the  chief  engineer,  and  the  engineer  of  location  in  the  appen- 
dix A. 

In  the  month  of  August  last,  the  brigade  employed  on  the  Po- 
tomac above  Harper's  Ferry  was  broken  up  by  the  severe  illness 
of  nearly  every  one  of  its  members,  owing  to  the  unhealrhiness  of 
the  region  in  which  they  were  at  work.  Protracted  indisposition 
ensued  ;  and  it  is  only  recently  that  the  brigade  has  been  reorgan- 
ized. The  country  upon  the  Potomac  will  not  be  sufficiently 
healthy  for  the  brigade  to  resume  its  labors  there,  before  the  1st 
of  November.    In  the  mean  time,  it  has  been  directed  to  insti- 
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lute  surveys  at  Parr's  spring  ridge,  with  a  view  to  the  relocation 
of  the  road  there,  so  as  to  dispense  with  the  inclined  planes,  that 
have  so  long  been  a  source  of  heavy  expense  and  injurious  de- 
lay. When  originally  located,  the  then  state  of  knowledge,  on 
the  subject  of  rail  roads,  and  their  machinery,  and  the  character 
of  the  country  for  a  long  distance  on  either  side  of  the  point  o^* 
crossing  the  ridge,  left  no  alternative  but  to  adopt  them.  Since 
then,  however,  the  astonishing  developement,  that  has  taken 
place,  of  the  capacities  of  locomotive  engines,  makes  it  certain 
that  the  ridge  where  the  planes  occur  can  be  surmounted  by  a  uni- 
form grade,  adapted  to  the  economical  and  efficient  use  of  locomo- 
tive power.  When  this  is  accomplished,  the  interests  of  the  stock- 
holders and  the  public  will  be  mutually,  and  most  materially  ad- 
vanced. 

At  the  December  session  of  the  Legislature  of  Maryland,  eigh- 
teen hundred  and  thirty-five,  the  board  of  directors  memorialized 
that  body,  praying  for  aid  to  complete  the  road  to  Pittsburg  and 
Wheeling;  and,  at  the  same  time,  a  similar  application  was 
made  to  the  Mayor  and  City  Council  of  Baltimore.  The  latter, 
at  once,  and  with  great  liberality,  and  responding  to  the  univer- 
sal sentiment  ipervading  this  community,  resolved  to  subscribe 
three  millions  of  dollars  to  the  capital  stock  of  the  company, 
whenever  the  existing  legal  difficulties  were  removed,  which  pre- 
vented, at  that  time,  the  extension  of  the  work  in  an  unbroken 
line,  westward,  from  Harper's  Ferry.  The  bill  before  the  Legis- 
lature, however,  for  subscribing  to  the  stock  of  this  company, 
and  also  in  aid  of  other  works  of  internal  improvement  in  which 
the  state  was  interested,  met  with  determined  and  strong  oppo- 
sition ;  and,  at  the  end  of  a  protracted  session,  the  subject  was 
postponed  to  an  adjourned  meeting  of  the  Legislature  in  May 
ensuing.  In  the  interval  a  numerous  and  highly  respectable  con- 
vention, the  interest  of  which  attracted  delegates  from  Pittsburg 
and  Wheeling,  was  held  in  Baltimore,  and  the  various  subjects 
connected  with  the  internal  improvements  of  the  state  were  fully 
discussed.  When  the  Legislature  reassembled  in  May,  the  sub- 
ject was  again  brought  before  it ;  and  a  law  was  finally  passed  by  a 
large  majority,  containing,  among  other  subscriptions,  one  of  three 
millions  of  dollars  to  the  capital  stock  of  the  Baltimore  and  Ohio 
Rail  Road  Company.    This  law  released  the  company  from  the 
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restrictions,  that  prevented  the  extension  of  the  rail  road  west- 
ward from  Harper's  Ferry,  and  in  so  doing,  enabled  it  to  comply 
with  the  condition  annexed  to  the  snbscription  by  the  Mayor  and 
City  Conncil.  Before  the  law  could  take  effect,  however,  it  was 
necessary  that  it  should  receive  the  assent  of  both  the  Baltimore 
and  Ohio  Rail  Road  and  the  Chesapeake  and  Ohio  Canal  Com- 
panies. The  assent  of  the  first  was,  as  the  stockholders  are  al- 
ready aware,  given  at  the  general  meeting  held  on  the  18th  July 
last.  The  assent  of  the  latter  was  delayed,  in  consequence  of 
apprehensions  entertained  by  some  of  its  stockholders,  that  the 
provisions  of  the  law,  in  regard  to  the  joint  construction  of  the 
rail  road  and  canal,  along  the  Potomac,  would,  if  carried  into 
operation,  materially  inij^iair  the  permanency  and  usefulness  of 
the  canal.  To  obviate  this  difficulty,  the  stockholders  of  the  rail 
road  company,  at  their  meeting  of  the  26th  July  last,  authorised 
the  board  of  directors  to  enter  into  stipulations  with  the  canal 
company,  touching  the  matters  in  question  ;  and  the  apprehen- 
sions of  the  canal  company  being  thereby  removed,  its  assent 
was  given  to  the  law,  which,  in  consequence,  went  into  imme- 
diate operation.  A  copy  of  the  stipulation  with  the  canal  com- 
pany, entered  into  by  the  board,  in  conformity  with  the  directions 
of  the  stockholders,  will  be  found  in  the  appendix. 

The  subscription  to  the  stock  of  this  company,  authorized  by 
the  law  of  the  extra  session,  was  made  to  depend  upon  a  guar- 
antee being  given  to  pay  six  per  cent,  per  annum,  to  the  State  on 
the  amount  subscribed  by  it,  at  the  end  of  three  years  from  the 
payment  of  each  of  the  Stata's  instalments;  with  the  proviso, 
that  should  the  profits  of  the  road  exceed  six  per  cent,  the  State 
was  to  receive  no  greater  dividend  in  consequence,  but  the  ex- 
cess was  to  be  divided  among  the  other  stockholders.  In  con- 
sideration of  the  interest,  so  to  be  secured  to  the  State,  the  com- 
pany was  authorised  to  charge  one  cent  per  mile,  in  addition  to  its 
present  charge,  for  each  person  transported  upon  the  road.  At 
their  general  meeting  on  the  I8th  of  July,  the  stockholdets  direct- 
ed the  preparation  of  the  guarantee  in  question,  which  was  accor- 
dingly prepared  and  transmitted,  as  required  by  the  law,  to  the 
treasurer  of  the  western  shore.  A  copy  of  it  will  be  found  in  the 
appendix.  The  right  of  the  company  to  make  the  additional 
charge  is  now  perfected.    Had  it  been  made  during  the  last 
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official  year,  the  nett  revenue  of  the  main  stem  would  have 
been  doubtless  much  greater  than  it  has  been. 

Another  important  provision,  contained  in  the  law  of  the 
extra  session,  is  that  which  releases  the  company  from  the 
obligation  to  erect  "a  close  fence  of  boards"  between  the  rail 
road  and  canal,  at  the  narrow  passes  from  the  Point  of  Rocks 
to  Harper's  Ferry,  as  a  condition  precedent  to  the  use  of 
steam  between  the  two  places;  provided  the  rail  road  company 
shall  first  tender  to  the  canal  company  the  price  of  a  post  and 
rail  fence,  for  the  corresponding  portions  of  the  river  edge  of  the 
towing  path.  The  objections  to  building  the  board  fence  were 
tiuch,  that  they  prevented  (and  but  for  the  law  of  the  extra  ses- 
sion would  have  continued  to  prevent)  the  use  of  steam  above 
the  Point  of  Rocks,  and  obliged  the  rail  road  company  to  main- 
tain an  expensive  horse  power  to  do  the  transportation  thence 
to  the  ferry,  a  distance  of  twelve  miles,  which  the  engines,  that 
crossed  the  valley  of  the  Monocacy,  could  have  done  with  but 
little  additional  cost.  As  soon  as  the  commissioners  appointed 
under  the  act  shall  have  ascertained  the  cost  of  the  post  and  rail 
fence,  it  will  be  tendered  to  the  canal  company,  and  the  locomo- 
tives, that  are  now  obliged  to  stop  at  the  Point  of  rocks,  will  su- 
persede the  horse  power  beyond  that  place,  and  continue  their 
route  to  Harpers'  Ferry. 

With  regard  to  the  other  provisions  of  the  law  of  the  extra 
session,  it  is  not  the  intention  of  the  board  to  enter  into  detail. 
The  act  itself  was  before  the  stockholders  for  their  acceptance, 
and  they  must  be  sufficiently  familiar  with  its  provisions.  Those 
parts  of  it  only,  requiring  the  present  action  of  the  stockholders 
or  the  board,  have  been  particularly  referred  to.  The  board 
are  gratified  in  being  able  to  announce  to  the  stockholders,  that 
the  various  conditions  precedent  to  subscription,  which  it  con- 
tains, having  been  complied  with,  the  subscription  of  the  trea- 
surer of  the  western  shore  for  thirty  thousand  shares  of  the  cap- 
ital stock  of  the  company,  ($3,000,000)  was  made  on  the  23d  of 
September  last;  and  also,  that  on  the  27th  of  the  same  month 
the  same  amount  of  stock  was  subscribed,  under  the  ordinance 
to  that  effect,  by  the  Mayor  of  Baltimore. 

Six  millions  of  dollars  have  thus  been  added  to  the  effective 
means  of  the  company  for  the  prosecution  of  the  rail  road  to  the 


8 


western  waters.  What  the  amount  that  will  be  necessary,  to  fin- 
ish the  work  to  Pittsburg  and  Wheeling,  may  be,  it  is  impossible, 
at  this  time,  to  say,  with  any  approximation  to  accuracy.  Every 
effort  is  being  made  to  complete  the  surveys  to  ascertain  it.  Some 
time  must  elapse  before  it  is  known.  Cost  what  the  road  may, 
however,  it  will  be  a  cheap  road  to  Baltimore;  as,  restoring  to 
her  the  trade  of  which  the  great  works  of  rival  cities  have  de- 
prived her,  it  will  place  her  in  possession  once  more,  and  for- 
ever, of  all  the  advantages  to  be  derived  from  her  geographical 
proximity  to  the  west. 

The  time  limited  in  the  charter  for  the  completion  of  the 
main  stem  within  the  State  of  Maryland,  extending  only  to  the 
4th  July,  1838,  an  act,  prolonging  the  period  for  five  years  from 
that  date,  was  applied  for  and  obtained  at  the  last  session  of  the 
Legislature. 

In  the  year  1835,  the  Legislature  of  Pennsylvania  ncorporat- 
ed  a  company  to  construct  a  canal  from  the  great  Pennsylvania 
Canal,  at  Columbia,  to  the  Maryland  line,  along  the  eastern  shore 
of  the  Susquehanna.  At  the  following  session,  this  company 
applied  for  permission  to  change  the  location  of  the  proposed 
canal,  with  a  view  of  constructing  it  on  the  western  side  of  the 
river,  and  prolonging  it,  under  authority  from  Maryland,  to  a 
terminus  in  the  neighbourhood  of  Havre  de  Grace.  The  Legis- 
lature of  Pennsylvania  gave  the  desired  permission;  but  upon 
condition,  that  the  Baltimore  and  Ohio  Rail  Road  Company 
should  first  assent  to  the  junction,  with  the  main  stem  of  their 
vvork,  of  a  rail  road  from  Pennsylvania,  entering  Maryland  on 
the  dividing  line  between  the  former  State  and  Washington 
county,  and  striking  the  Baltimore  and  Ohio  Rail  Road  at  or 
near  Hagerstown  or  Williamsport.  To  have  assented  to  this, 
unconditionally,  would  have  put  it  in  the  power  of  the  connect- 
ing rail  road  companies  of  Pennsylvania,  by  lowering  their  rates 
of  toll,  to  abstract  the  travel  and  transportation  from  the  Balti- 
more and  Ohio  Rail  Road,  east  of  the  point  of  junction,  divert- 
ing it  along  their  respective  roads  to  the  rival  city  of  Philadel- 
phia— and  so  enabling  the  latter,  notwithstanding  its  greater  dis" 
tance  from  the  western  waters,  to  receive  or  forward  goods  as 
cheaply  as  could  be  done  at  or  from  Baltimore  ;  thus  making  a 
work,  constructed  with  the  means  of  Maryland,  enure  to  the 
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benefit  of  the  commercial  emporium  of  a  rival  State,  that  had 
contributed  nothing  to  the  undertaking.  Pledged  as  the  Baltimore 
and  Ohio  Rail  Road  Company  now  is,  to  pay  to  the  State  six 
per  cent,  on  its  late  subscription,  it  would  have  been  impossible, 
with  any  regard  to  the  interests  of  the  stockholders,  to  reduce  the 
toll,  in  competition  with  works,  many  of  which  were  the  proper- 
ty of  the  State  of  Pennsylvania,  and  the  policy  of  all  of  which 
would  have  been  to  attract  the  business  from  the  Baltimore  and 
Ohio  Rail  Road,  east  of  the  point  of  junction,  to  themselves. 
With  a  view  of  obviating  this  difficulty,  a  condition  was  inserted 
in  the  act,  that  in  case  of  a  reduction  of  the  tolls  on  the  Penn- 
sylvania works  in  connection,  mediately  or  immediately,  with  the 
Baltimore  and  Ohio  Rail  Road,  the  tolls  on  that  road,  west  of 
the  point  of  junction,  might  be  increased  in  proportion  ;  so  as  to 
keep  the  charges  on  persons,  goods  or  produce,  going  to  or 
coming  from  Pennsylvania,  uniform  throughout  the  distance 
they  were  to  be  transported  ;  thus  putting  it  in  the  power  of  the 
Baltimore  and  Ohio  Rail  Road  Company  to  countervail,  at  all 
times,  the  effects  of  a  reduction  of  tolls  on  the  Pennsylvania 
roads  in  connection  with  their  own  work.  The  law  of  Pennsyl- 
vania, with  this  provision,  has  been  assented  to  by  the  board  of 
directors,  and  has  gone  into  operation.  To  have  refused  the  as- 
sent, would  have  been  illiberal  towards  Pennsylvania,  which  had 
already  permitted  a  connection  by  Maryland  with  her  works,  in 
the  cases  of  the  rail  road  to  York  and  the  canal  along  the  Sus- 
quehannah,  as  well  as  inconsistent  with  the  spirit  of  the  age, 
which  is  to  multiply  all  means  of  intercommunication,  and  in- 
crease the  number  of  markets  accessible  to  the  producer;  and  it 
would,  besides,  have  deprived  the  citizens  of  Baltimore,  deeply 
interested  in  the  Susquehannah  improvement,  of  what  was  deem- 
ed of  great  value  to  them  and  to  the  community.  The  road 
from  Pennsylvania,  whose  junction  with  the  main  stem,  is  to 
comply  with  the  provisions  of  the  above  law,  has  not  yet  been 
designated. 

In  several  of  their  preceding  reports,  the  board  of  directors 
have  adverted  to  the  efforts  made  by  them  to  perfect  a  locomotive 
engine,  adapted  to  the  curved  character  of  their  road,  and  capa- 
ble of  using  anthracite  coal  as  fuel ;  and  the  very  satisfactory  re- 
sults obtained  have  been,  from  time  to  time,  detailed.  The  fur- 
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ther  experience  of  the  board  fully  justifies  the  steps  heretofore 
taken  by  them  in  this  particular.  There  are  iiow  eleven  first  rate 
locomotive  engines  in  use  upon  the  main  stem  and  Washington 
branch,  all  of  which  have  been  manufactured  at  the  company's 
shops  ;  and  six  more  are  being  built,  which,  it  is  expected,  will, 
when  the  road  over  Pan's  ridge  is  relocated,  and  reconstructed 
without  inclined  planes,  enable  the  company  to  dispense  entire- 
ly with  the  use  of  horse-power,  except  in  the  city  of  Baltimore. 
A  very  considerable  diminution  in  the  cost  of  working  the  road 
will  thus  be  effected. 

Since  the  death  of  Phineas  Davis,  mentioned  in  the  last  an- 
nual report,  Messrs.  Gillingham  and  Winans  have  taken  the 
company's  shops,  at  the  Mount  Clare  depot,  and  continue  there 
the  manufacture  of  locomotive  engines  and  rail  road  machinery, 
commenced  by  Mr.  Davis.  Within  the  last  year,  the  force  em- 
ployed by  them  has  been  considerably  increased ;  a  circum- 
stance much  to  the  interest  of  the  company,  as  it  furnishes  the 
means  of  a  prompt  compliance  with  the  wants  of  the  road,  and, 
when  this  is  extended  westward,  will  insure  a  supply  of  locomo- 
tive power  and  the  various  necessary  machinery,  as  fast  as  it  is 
wanted.  It  may  be  observed  here,  that  the  work-shops  at  the 
JSIount  Clare  depot  are  carried  on  by  Messrs.  Gillingham  and 
Winans,  independent  of  the  com.pany.  They  are  bound  by  con- 
tract to  supply  the  company  with  locomotive  engines,  and  all 
other  rail  road  machinery,  at  a  stipulated  price,  and,  at  all  times, 
to  give  precedence  to  the  company's  demands  for  work.  They 
have  the  use  of  the  ground  and  buildings  occupied  by  them,  with 
the  fixed  machinery  left  by  Mr.  Davis,  without  rent,  being  bound 
to  keep  the  same  in  repair,  and  return  them  as  they  received 
them.  In  consideration  of  this,  they  manufacture  the  company's 
engines,  so  much  below  the  market  price  for  them  elsewhere, 
that  the  interest  on  the  cost  of  buildings  and  fixed  machinery, 
above  mentioned,  is  fully  paid  ;  and,  indeed,  it  would  take  but  a 
little  while,  when  the  extension  of  the  road  westward  required  a 
larger  number  of  engines,  to  reimburse  to  the  company  the  entire 
outlay  for  the  shops  at  the  Mount  Claie  depot. 

Recent  experiments,  made  with  the  two  last  engines  built  by 
Messrs.  Gillingham  and  Winans,  shew  a  power  of  traction  ex- 
erted by  them,  when  the  weight  of  the  engine  was  but  eight 
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tons — much  exceeding  the  greatest  power  that  has  yet  been  ex- 
erted on  the  Liverpool  and  Manchester  Rail  Road  by  a  twelve 
ton  engine.  When  the  necessity  of  having  powerful  engines  to 
overcome  the  heavy  grades  and  sharp  curves,  that  must  be  en- 
countered in  the  mountain  region,  is  considered,  the  results  here 
mentioned  cannot  be  too  highly  appreciated.  They  make  that 
easy,  which,  but  a  few  years  since,  v/ould  have  been  deemed  im- 
possible ;  and  the  practicability  of  passing  the  Alleghanies  with 
locomotive  engines  and  their  trains  is  owing,  not  more  to  the 
topographical  advantages  of  the  particular  route,  than  to  the  pow- 
erful machines  that  have  been  invented  and  perfected  in  the 
workshops  of  the  company.  For  particulars  of  the  experiments 
with  the  locomotive  engines,  reference  is  made  to  the  report  of 
the  chief  engineer  on  the  subject.    Appendix  B. 

The  gross  receipts  from  the  main  stem  during  the  year  ending 
on  the  1st  inst.  have  been  $281,966  87,  exceeding  the  gross 
receipts  of  the  preceding  year  by  $18,598  77.  The  expenses 
of  transportation  during  the  same  period  have  been  $1*28,177  41, 
exceeding  those  of  the  preceding  year  by  $14,210  23.  The  re- 
pairs of  the  road  for  the  year  just  ended  have  been  $53,101  32, 
while  the  repairs  of  the  year  ending  October  1st,  1835,  amounted 
to  but  $25,103  63,  making  a  difference  of  827,997  69.  The 
repairs  of  machinery  and  cars  have  also  exceeded  the  repairs  of 
the  pfeceding  year  by  $9,380.  ^ 

It  will  be  at  once  observed,  that  the  expenses  of  transportation 
have  increased  in  a  much  greater  proportion  than  the  gross 
revenue.  This  is  to  be  accounted  for  by  the  extraordinary  in- 
clemency of  the  winter  of  1835-36.  The  frequent  falls  of  snow, 
lying  for  a  long  time  upon  ihe  ground,  alternating  with  rain,  and 
cold  freezing  weather,  so  coated  the  rails,  as  to  prevent,  very  fre- 
quently, the  use  of  steam  for  transportation,  and  made  it  neces- 
sary to  employ  a  number  of  horses  to  prevent  the  business  of  the 
road  from  being  interrupted.  The  snow  was  often  so  deep,  and 
the  ice  on  the  rails  so  thick,  as  to  defy  the  ordinary  modes  o^* 
removing  them,  and  the  employment  of  gangs  of  labourers  be- 
came necessary  for  the  purpose. 

It  is  gratifying  to  the  board  to  be  able  to  state  that,  while  many 
of  the  rail  roads  to  the  north  of  the  Potomac  were  either  obliged 
to  suspend  operations  altogether,  or  were  interrupted  for  daya 
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together,  by  the  inclemency  of  the  season,  not  a  single  trip  was 
lost  either  on  the  main  stem  of  the  Baltimore  and  Ohio  Rail  Road, 
or  on  the  lateral  road  to  Washington. 

It  will  also  be  observed,  that  the  repairs  of  the  road,  which,  in 
the  year  ending  October  1st,  1835,  amounted  to  but  $-25,103  63, 
have  this  year  been  increased  to  853,101  3*2,  which  is  to  be  at- 
tributed to  the  decay  of  the  wooden  string  piece,  upon  which  the 
iron  rail  has  been  laid  on  a  considerable  part  of  the  line  of  the 
road.  This  it  was  expected,  when  it  was  adopted,  would  last 
from  eight  to  ten  years :  on  the  contrary,  during  the  last  year, 
after  it  had  been  in  use  but  six  years,  and  some  of  it  not  so  long, 
the  wooden  string  piece  very  generally  required  replacing.  The 
graduation  and  masonry  of  the  road  continue  in  good  order  along 
the  entire  line;  the  repairs,  which  form  so  large  an  item  among 
the  charges  against  the  income,  occur  in  the  superstructure, — 
thus  corroborating  the  opinion,  which  is  now  generally  entertain- 
ed, that  where  the  means  can  be  obtained  with  which  to  procure 
it,  a  heavy  iron  rail  is  the  best  and  most  economical  in  the  end. 

The  repairs  of  machinery,  engines  and  cars,  have  also,  as  is 
seen  above,  considerably  exceeded  those  of  the  year  ending 
October  1st,  1835.  This  is  owing  chiefly  to  the  increased  num- 
ber of  locomotive  engines  now  in  use  upon  the  road. 

On  the  Washington  road,  the  gross  receipts,  since  it  was  open- 
ed, including  a  part  of  the  year  ending  October  1st,  1835, 
have  been  $178,333  95,  of  which  the  state  tax,  amounting  to 
^40,564  26,  is  a  part.  The  expenses  of  transportation  upon 
this  road  have  been  but  $26,540  47,  or  nearly  tifteen  per  cent, 
of  the  gross  receipts,  while  the  expenses  of  transportation  upon 
the  main  stem  are  forty-five  and  a  half  per  cent,  of  the  gross  re- 
ceipts. The  difference  is  to  be  chiefly  attributed  to  the  more 
ample  charge  allowed  for  the  transportation  of  passengers  on  the 
branch  road,  and  to  the  factof  steam  beingemployed  exclusively  as 
the  moving  power  throughout.  When  the  planes  at  Parr's  ridge 
are  done  away  with,  and  horse  power  on  the  main  stem  supersed- 
ed entirely  by  steam,  the  result,  with  the  increased  toll  authorised 
by  the  act  of  May  session,  will  be  in  proportion  favourable  on 
this  road  also.  The  expenses  of  repairs  of  the  Washington 
road  have  been  $15,423  17,  of  which  the  sum  of  $10,000  is 
properly  chargeable  to  construction — having  been  spent  in  the 


13 


removal  of  slides  and  the  adjustment  of  embankments,  and  form- 
ing a  part  of  the  cost  of  construction  as  justly  as  the  original 
excavation  and  graduation  of  the  road  bed.  The  nett  earnings 
of  this  road,  since  it  was  opened,  and  \\  hich  constitute  a  fund 
for  dividends,  amount  to  $88,77*2  03.  Besides  the  dividend 
that  the  main  stem  is  entitled  to  receive  as  a  stockholder  in  the 
Washington  branch,  it  must  be  borne  in  mind,  that  a  considera- 
ble sum  is  annually  received  by  the  former  for  the  use  of  that 
part  of  the  road  which  is  common  to  both  works.  The  board 
have  little  doubt,  therefore,  that  the  receipts  from  the  Washing- 
ton branch  will  be  more  than  sufficient  to  meet  the  interest  on 
the  money  borrowed  by  the  main  stem  to  construct  it;  and  in- 
deed the  increase  of  travel  and  transportation  between  Baltimore 
and  Washington  has  been  such,  since  this  means  of  intercom- 
munication has  been  opened,  that  there  is  every  reason  to  be- 
lieve, that  the  nett  profits  of  the  branch,  exceeding  six  per  cent, 
per  annum,  will  become  a  source  of  income  to  the  main  stem, 
fully  justifying  the  company  in  undertaking  to  constiuct  it. 

In  the  last  annual  report,  the  board  expressed  the  belief  that 
they  would,  thereafter,  be  enabled  to  make  regular  semi-annual 
dividends  among  the  stockholders.  In  making  this  assertion  the 
board  believed  that  they  would  be  borne  out  by  the  increasing 
business  of  the  road.  Not  only  did  they  anticipate  the  increase, 
which  past  experience  had  led  them  to  expect,  but  they  were 
under  the  impression,  that,  upon  the  opening  of  a  continuous 
rail  road  communication  with  Winchester,  the  additional  trade 
and  travel  would  so  add  to  the  income  of  the  company,  as  to 
ensure  the  payment  of  regular  dividends  to  the  stockholders. 
They  were  under  the  impression  too,  that  the  receipts  from  the 
Washington  branch  would  be  sufficient  to  meet  the  interest  due 
on  the  money  borrowed  by  the  company  to  })ay  for  its  stock  io 
that  work.  In  these  anticipations  the  board  of  directors  found 
themselves,  when  the  time  for  declaring  the  expected  dividend 
arrived,  disappointed.  And  they  have  found  it  necessary,  to  call 
for  an  instalment  of  five  dollars  per  share  on  the  stock. 

On  the  first  of  October,  1835,  at  the  date  of  the  last  annual 
report,  the  receipts  of  the  company  for  the  preceding  six  months 
had  amounted  to  $148,541  63.  Instead  of  this  amount  being 
received  for  the  ensuing  six  months,  ending  on  the  first  of  April, 
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1630,  wlieii  the  dividend  should  have  been  made,  the  receipts 
were  but  $1-21,614  23,  making  a  difference  of  $23,927  40.- 
Again,  the  board  had  no  reason  to  believe,  that  the  general  ex- 
penses of  the  company  for  the  six  months,  ending  on  the  1st  of 
April,  1836,  would  exceed  the  expenses  of  the  six  months  im- 
mediately preceding  The  expenses  of  the  latter  exceeded, 
however,  the  expenses  of  the  former  period,  by  $26,320  70, 
making,  in  these  two  items  alone,  a  deficiency,  not  anticipated  on 
the  1st  of  October,  1835,  of  $50,248  10.  The  causes  of  this 
diminution  of  receipts  and  increase  of  expenses  have  been  al- 
ready stated  in  a  previous  part  of  this  report.  The  board  had 
expected  too,  that  the  $30,000,  interest  due  on  the  money  bor- 
rowed to  nnake  the  Washington  branch,  on  the  1st  of  April,  1836, 
would  have  been  met  by  the  dividends  received  from  that  work. 
Instead  of  this,  however,  it  became  a  charge  upon  the  main  stem, 
making,  with  the  items  already  enumerated,  the  sum  of  $80,248 
10,  by  which  the  disposable  revenue  of  the  company  was  reduced 
below  what  had  been  anticipated,  when  the  belief  that  regular 
dividends  could  be  declared,  was  expressed  in  the  report  of  Oc- 
tober, 1835.  These  matters  are  stated  at  length,  to  explain  why 
it  was,  that,  with  the  confident  belief  entertained  by  them  at  the 
date  of  their  annual  report,  the  board  of  directors  still  found  them- 
selves unable  to  continue  the  payment  of  semi-annual  dividends. 

During  the  current  year,  the  construction  of  the  Potomac  via- 
duct— additional  sidelings  and  turnouts — right  of  way  and  da- 
mages— surveys — real  estate  and  construction  of  depots  and  water 
stations — locomotive  steam  power  and  machinery  have  caused 
expenditures  properly  chargeable  to  the  capital  stock,  but  which 
have  had  to  be  met,  in  anticipation  of  instalments,  by  the  revenue 
as  it  accrued.  The  amount  of  the  capital  in  the  main  stem  is 
$3,311,250,  while  the  money  actually  expended  is  $3,474,600 
08.  On  the  Washington  branch,  the  capital  paid  in  is  $1,500,000, 
and  the  capital  expended,  is  $1,588,899  61 ;  making  on  the  main 
stem,  an  over  expenditure  of  capital  of  $163,350  08,  and  on  the 
Washington  branch  an  over  expenditure  of  $88,899  61;  in  all 
an  over  expenditure  of-  capital  of  $252,249  69.  To  meet  this, 
the  company  has  borrowed  money,  and  has  appropriated  the 
nett  revenue  of  the  main  stem  and  also  the  nett  revenue  from  the 
Washington  branch.    To  discharge  the  debt  for  borrowed  money 
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due,  as  aloresaid,  tlie  instalment  above  mentioned  has  been  called 
for.  The  amount  that  has  been  appropriated  out  of  the  revenue 
of  the  main  stem  and  applied  to  purposes  connected  with  the  con- 
struction thereof,  and  not  to  general  expenses,  other  than  con- 
struction, it  is  proposed,  shall  be  divided  by  the  number  of  shares 
of  stock  in  the  main  stem,  and  each  share  credited  with  its  pro- 
portion, as  so  much  paid  on  it.  In  the  Washington  branchy 
where  the  stock  has  been  paid  in  full,  this  means  of  giving  to  the 
stockholders  the  benefit  of  the  revenue,  which  has  been  appro-- 
priated  to  construction,  cannot  be  adopted.  A  new  stock,  to 
the  desired  amount,  may  therefore  be  created,  sold,  and  the  pro- 
ceeds divided  among  the  stockholders.  For  an  amount  of  the 
receipts,  expenditures  and  condition  of  the  company,  on  the  1st 
instant,  reference  is  made  to  the  accompanying  statement  C. 

Of  the  ultimate  profit  of  the  Baltimore  and  Ohio  Rail  Road  to 
the  stockholders,  the  board  of  directors  can  only  here  reiterate  the 
favorable  opinion,  that  they  have  so  often  heretofore  expressed^ 
To  doubt  its  making  a  return  on  the  outlay,  when  it  shall  be 
completed  to  the  western  waters,  is  impossible,  when  the  probable 
travel  and  transportation  upon  it  then,  is  considered.  There  is 
hardly  a  rail  road  in  the  country,  that  has  been  completed,  that  is 
not  now  realizing  a  handsome  return  on  the  cost  of  its  construc- 
tion: and  the  chief  reason  why  this  is  not  done  by  thffe  Baltimore 
and  Ohio  Rail  Road,  is,  that  it  is  not  comphted.  If  it  were,  at  this 
day,  proposed  to  make  a  rail  road  to  Fredericktown  or  Harpers^ 
Ferry — (supposing  the  Baltimore  and  Ohio  Rail  Road  to  the 
west  not  to  be  projected  even,)  no  one  would  be  willing  to  under- 
take such  a  work  through  so  difficult  a  region  ; — for  every  one 
would,  at  once,  doubt  its  affording  an  interest  on  its  cost.  To 
expect,  therefore,  that  the  Baltimore  and  Ohio  Rail  Road,  which 
now,  is  not  a  road  to  the  west,  but  a  road  to  Fredericktown  and 
Harpers'  Ferry  only,  should  make  the  dividends  declared  by  the 
finished  rail  roads  of  the  country,  were  vain  indeed.  The  full 
extent  of  its  profit  can  only  be  realized  on  its  completion. 

It  is  to  be  remarked  here  also,  that  when  the  charter  of  the 
Baltimore  and  Ohio  Rail  Road  was  granted,  in  1826,  by  the  Le- 
gislature of  Maryland,  it  was  the  first  rail  road  for  general  pur- 
poses that  had  been  projected  in  the  country — and  so  sanguine  of 
profit  were  its  friends,  that  the  charge  for  passengers  was  deemed 
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ample  at  three  cents  per  mile,  and  for  merchandize  and  produce, 
four  cents  eastward  and  six  cents  westward,  making  an  average 
as  experience  shews,  of  about  four  and  an  half  cents.  Expe- 
rience has  since  shewn,  that,  upon  a  costly  road,  through  a  diffi- 
cult country,  these  r  ites  are  too  low,  upon  the  limited  amount  of 
business  that  has  heretofore  been  done  by  this  company  :  and 
'there  are  but  few  rail  roads  in  the  union  on  which  the  charges  are 
not  higher.*  Coiubined  with  the  low  rate  of  charge,  to  which 
this  company  is  limited,  may  be  mentioned  those  causes  of  ex- 
pense— the  working  of  inclined  planes,  and  the  maintenance  of 
-an  expensive  horse  power  lo  be  used  in  the  city — from  which 
other  rail  road  companies,  whose  stocks  give  large  dividends,  are 
exempt.  These  matters  are  mentioned  here^  by  way  of  shewing 
the  difference  between  the  companies  that  are  often  cited  as  ex- 
amples of  productive  institutions,  and  the  Baltimore  and  Ohio 
Rail  Road  Company  ;  and  to  shew  that  the  cases  are  by  no 
means  parallel.  The"  Portsmouth  and  Roanoke  Rail  Road,  for 
instance,  is  allowed  to  charge  six  cents  per  mile  for  the  trans- 
portation of  passengers,  and  eight  cents  per  ton  for  freight. 
The  Washington  branch  makes  the  same  charge  for  passen- 
gers— but  only  four  cents  for  freight — and  has  to  pay  a  bonus 
of  one-fifth  of  its  receipts  from  passengers  to  the  State.  Were 
this  bonus  not  paid,  and  the  Portsmouth  and  Roanoke  rates 
charged,  it  would  be  able  to  declare  out  of  the  earnings  of  last 
year  alone,  a  dividend  of  eight  and  three-fourths  per  cent  to 
its  stockholders — and  at  the  same  rates,  for  the  same  time,  the 
main  stem  could  have  declared  a  dividend  of  eight  and  a  half 
per  cent.  When  this  road  is  finished  to  the  west,  there  can  be  no 
doubt  of  its  productiveness;  and  even  in  the  mean  time,  what, 
with  the  increase  of  toll  already  authorised,  the  avoidance  of  the 
planes  at  Parr's  ridge,  it  is  believed  that  a  return  may  be  made  to 
the  stockholders.  It  is  the  desire  of  the  board  to  see  the  great 
work  finished,  that  is  to  unite  Baltimore  indissolubly  with  the 

5  cts.  for  goods  pr.  ton  pr.  mile,  10  cts. 

6  cts.  ....  7  cts. 
6  cts.  ...  8  cts. 
5  cts.  -  -  .  -  10  cts. 
8  1-2  cts.  ...  7  cts. 
5  cts.       ....  8  cts. 


*  On  the  Petersburg  Rail  Road,  for 
persons  per  mile, 
Winchester  and  Potomac, 
Portsmouth  and  Roanoke, 
Boston  and  Providence, 
Boston  and  Lowell, 
Mohawk  and  Hudson, 
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west.  They  believe  ^hat  the  prosperity  of  Baltimore  depends 
upon  it.  The  liberality  of  Maryland — the  munificence  of  the 
city  most  interested,  have  contributed  nobly  to  the  enterprize ; 
and  the  board  cannot  doubt,  that  when  the  surveys  shall  have 
ascertained,  beyond  cavil,  the  expense  of  construction,  any  defi- 
cit which  may  exist,  will  forthwith  be  furnished. 
By  order  of  the  Board 

J.  \V.  PATTERSON,  President. 
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APPENDIX. 


SEVENTH  ANNUAL  REPORT 

OF  THE 

CHIEF  ENGINEER  OF  THE  BALTIMORE  AND  OHIO  RAIL  ROAD. 


(  A.  ) 

Engineer's  Office,  Baltimore  and  Ohio  Rail  Road, 
Baltimore,  October  7,  1836. 
To  Joseph  W.  Patterson,  Esq. 

President  Bait.  Sf  Ohio  Rail  Road  Company. 
The  Branch  Road  to  the  city  of  Washington  having  been 
opened,  and  there  being  yet  no  extension  of  the  Baltimore  and 
Ohio  Rail  Road,  beyond  Harper's  Ferry,  no  further  construction 
upon  either  road  has  been  made  within  the  past  year,  with  the 
exception  of  the  viaduct  across  the  Potomac  river  at  Harper's 
Ferry,  now  nearly  completed,  the  perfecting  both  roads  by 
widening  them  in  places,  in  removing  slips  where  they  have  oc- 
curred, in  improving  the  depots  and  work  shops,  and  in  erecting 
water  stations.  The  Baltimore  and  Ohio  Road  was  opened  for 
travel  and  transit  to  a  point  on  the  Potomac,  opposite  to  Har- 
per's Ferry,  on  the  1st  day  of  December,  1834,  and  the  road  to 
Washington,  on  the  25th  day  of  August,  1835,  as  was  mention- 
ed in  the  last  annual  report. 

The  working  of  these  roads  has  been  effected  to  the  present 
time,  without  any  interruption,  except  from  the  ice  and  snows  of 
an  unusually  severe  winter,  and  from  the  washings  and  slides  occa- 
sioned by  the  great  quantities  of  rain  that  fell  in  the  spring  and 
early  part  of  the  summer.  Whilst  these  causes  have  acted  with 
much  severity,  and  at  times  to  the  serious  impediment  of  the 
transit,  causing  considerable  delay  in  the  arrival  of  the  trains, 
yet  no  trip  with  passengers  has  been  lost.  In  general,  however, 
the  movement  of  the  trains  and  their  arrival  have  been  very  stea- 
dy and  uniform,  and  highly  satisfactory.  It  is  not  probable  that 
so  untoward  a  winter  and  spring  as  these  last  wilTsoon  recur, 
nor  that  equal  difficulties  will  be  felt  on  like  occasions,  inasmuch 
as  the  banks  will  continue  to  acquire  additional  slope  and  solidi- 
ty. For  a  detail  of  the  operations  upon  the  road  and  the  repairs, 
reference  must  be  made  to  the  report  of  capt.  H.  W.  Fitzhugh, 
the  superintendent. 
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The  construction  of  machinery  during  the  year,  has,  with  few 
exceptions,  been  carried  on  successfully,  and  in  a  manner  to  in- 
sure the  most  satisfactory  results.  The  passenger  coach,  upon 
eight  wheels  sustains  its  character  for  convenience,  comfort,  and 
safely,  whilst  the  cast  iron  wheels  upon  which  it  moves,  continue 
to  perform  their  office  with  the  best  economy  and  entire  success. 
In  proof  of  this,  it  is  but  proper  to  state,  that  upon  the  coaches 
of  the  company  having  the  highest  speed,  that  is,  between  Bal- 
timore and  Washington,  not  a  single  wheel  h";S  been  fractured 
or  rendered  useless  from  wearing  since  the  opening  of  the  road, 
more  than  thirteen  months  since  ;  most  of  these  wheels  have 
run,  within  this  period,  about  30;000  miles,  yet  they  do  not  show 
sufficient  evidence  of  approaching  failure  to  prevent  their  com- 
pleting 50,000  miles  ;  a  distance  more  than  double  of  that  here- 
tofore assigned  for  their  performance.  The  managers  of  the 
transit  upon  other  rail  roads,  have  at  length  yielded  to  the  pioofs 
we  have  exhibited,  and  are  availing  of  this  kind  of  wheel,  not 
only  in  the  transit  of  commodities,  but  likewise  in  the  swifter 
movements  with  passenger  trains. 

Whilst  from  the  manifest  convenience  and  safety  of  the  coach 
w'nh  eight  wheels,  a  decided  preference  is  awarded  to  it  over 
that  with  only  four  wheels,  in  the  conveyance  of  passengers  with 
locomotive  engines,*  it  must  be  acknowledged,  that  the  claim  to 

*  The  following  paragraphs  from  the  Baltimore  Gazette  of  October  5th,  and 
National  Intelligencer  of  October  7th,  inst.  appear  to  be  just  and  appropriate, 
and  they  are,  therefore,  appended  by  way  of  note  in  confirmation  of  our  opi- 
nions in  relation  to  these  coaches. 

Baltimore,  October  5. 

The  account  of  a  most  disastrous  occurrence  on  the  Columbia  rail  road  ne- 
cessarily suggests  the  inquiry,  whether  it  is  not  practicable  to  prevent  such 
disasters  occurring  to  passengers  in  rail  road  cars  ?  We  feel  assurred,  from  our 
own  observation,  that  by  a  proper  construction  of  the  cars,  and  a  judicious 
mode  of  connecting  them  with  the  locomotive  and  with  each  other,  such  a 
dreadful  result  from  a  similar  cause  would  never  be  produced  ;  and,  as  an  evi- 
dence that  our  opinion  is  well  founded,  w^e  refer  to  the  well  established  fact 
that  no  personal  injury  has  ever  been  experienced  by  any  passenger  travelling 
on  the  rail  road  between  this  city  and  Washington.  • 

Although  we  have  confined  the  above  statement  to  the  rail  road  between 
Baltimore'  and  Washington,  we  might  have  extended  it  generally  to  the  Balti- 
more and  Ohio  rail  road  ;  but  we  mean  to  say,  that  the  cars  used  for  passen- 
gers on  the  Washington  rail  road,  and  those  of"  a  similar  construction  on  the 
other  road,  are  more  peculiarly  fitted \to  secure  the  passengers  from  all  risk  of 
injury.  Their  great  size  and  weight  render  it  almost  impracticable  to  throw 
them  off  the  track  even  when  the  locomotive  itself  is  thrown  off ;  and  the  fact 
of  their  having  four  wheels  and  two  axles  to  support  each  end  of  the  car, 
would  prevent  any  injury  to  the  passengers  by  the  breaking  of  one  wheel  or 
one  axle.  There  are  other  protec^^ionsln  the  mode  of  connecting  the  cars 
with  each  other  and  with  the  locomotive,  which  are  well  calculated  to  increase 
the  security  of  the  passengers. —  Gaz. 

Messrs.  Editors: — In  the  account  in  your  paper  of  yesterday  of  the  acci- 
dent on  the  Columbia  rail  road,  by  the  "breaking  of  an  axle,  the  question  is 
asked,  how  is  this  to  be  remedied  ? 

Allow  me  to  suggest,  as  a  very  eflicient  method,  the  plan  of  the  passenger 
cars  on  the  Washington  and  Baltimore  road.    These  cars  are  the  best  con- 


21 


a  preference  of  tlie  double,  over  the  single  car  in  the  transit  of 
commodities  is  not  so  clearly  established.  The  cost  of  repairs, 
will  probably  not  be  greater,  and  it  may  be  somewhat  less,  in  the 
douole  than  in  the  single  car,  at  the  same  time,  the  weight  of  the 
former  exceeds  that  of  the  latter,  having  regard  to  the  quantity 
of  freight  conveyed  ;  and  consequently  in  a  train  of  eight  wheel- 
ed cars  the  gross  tonnage  exceeds  that  in  a  train  of  four  wheeled 
cars,  the  tonnage  of  the  commodities  conveyed  being  consider- 
ed the  same  in  both  cases.  With  the  former,  therefore,  the  pres- 
sure upon  the  road  is  greater,  and,  should  the  friction,  or  resist- 
ance be  the  same  with  each,  on  a  level,  yet,  upon  ascents,  the 
gravity  would  give  a  preponderance  unfavorable  to  the  car  of 
eight  wheels.  It  is  hoped  that  a  little  more  experience  than  has 
yet  been  afforded,  will  allow  a  determinate  comparison  to  be 
made  between  the  two  kinds  of  cars  in  question  ;  and  should  it 
result  in  favor  of  the  car  with  only  four  wheels,  the  preference 
would  be  on  the  side  of  a  vehicle  more  convenient  in  cities  and 
at  depots,  where  it  would  be  more  easily  moved  by  manual  force 
than  the  more  cumbrous  car  with  eight  wheels. 

As  regards  the  enlarged  wheels  and  axles,  it  may  be  said  that 
very  few  fractures  have  occurred  in  them,  and  there  have  been 
no  failures  to  remark,  excepting  with  some  of  the  journals  of  the 

structed  for  security  to  passengers,  as  well  as  speed,  of  any  that  have  yet 
come  under  my  observation. 

Security  in  this  :  the  cars  are  on  four  axles  and  eight  wheels.  If  an  axle  or 
a  wheel  were  to  break,  the  car  would  still  maintain  its  upright  position  and 
place  upon  the  track.  Two  axles  might  give  way,  or  the  wheels  on  two  axles, 
if  one  were  a  forward  or  one  a  hind  axle,  and  the  car  still  keep  its  place.  Al- 
so if  two  wheels  on  both  forward  or  after  axles  were  to  break,  provided  they 
were  not  on  the  same  side,  the  car  would  still  keep  its  place.  In  fact,  it  would 
require  the  singularly  coinciding  accidents  of  the  two  forward  or  the  two  af- 
ter axles  to  break  at  the  same  time,  or  both  wheels  on  the  same  side  of  either 
the  forward  or  after  pair  of  axles,  to  throw  these  cars  off  the  road,  or  destroy 
their  upright  position.  They  are,  therefore,  in  all  human  probability,  placed 
beyond  the  reach  of  accidents  from  the  breaking  of  the  axles  or  wheels. 

Of  speed :  these  cars  are  large  ;  adapted  to  carry  about  fifty  passengers,  or 
as  many  as  are  generally  put  in  three  of  the  smaller  kind  of  cars  which  run 
on  two  axles  and  four  wheels.  The  three  cars,  then,  have  to  overcome  the 
friction  of  six  axles  and  twelve  wheels,  in  doing  the  work  of  which  one  of 
the  large  cars  is  capable,  and  w  hich  have  to  overcome  only  the  friction  of  four 
axles  and  eight  wheels.  They  require,  therefore,  a  less  power  to  move  them, 
or  move  with  a  greater  speed  under  the  same  power. 

There  are  other  advantages  in  the  large  eight  wheel  cars.  They  concen- 
trate in  one  mass  rather  less  than  the  weight  of  three  smaller  cars.  From 
this  concentrated  weight,  they  are  not  so  much  under  the  power  of  the  en- 
gine;  that  is,  not  so  easily  thrown  about  or  thrown  olf  by  it.  Instances  have 
happened  on  this  road,  (the  Baltimore  and  Washington,)  in  which  the  engine 
has  been  thrown  off  tlie  track  without  taking  the  cars  with  it ;  the  weight  of 
one  (as  it  is  generally  but  one  car,  that  next  the  engine,  which  offers  the  first 
and  principal  resistance  in  such  a  case)  being  more  than  the  engine  could  con- 
trol.   Its  fastening  broke,  and  the  cars  kept  their  place. 

Also,  if  an  axle  or  a  wheel  were  to  break  off  one  of  the  large  cars,  it  being 
still  maintained  upright  and  on  the  track  by  the  remainino:  axles  and  wheels, 
the  train  could  move  on  ;  certainly  until  the  engine  was  stopped,  and  proba- 
bly, with  care  and  a  diminished  speed,  to  the  termination  of  the  trip. — Intel. 
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freight  cars,  from  too  small  a  bearing  in  the  box,  caused  by  a 
change  in  the  form  of  the  chill,  but  which  was  remedied  as  soon 
as  the  evil  appeared.  In  the  older  wheels  and  axles  fractures 
frequently  take  place  in  consequence  of  their  lightness,  and  part- 
ly from  the  inferior  quality  of  the  iron  in  the  axles.  As  failures 
occur  in  these,  the  heavier  and  better  wheels  and  axles,  adopted 
from  the  experience  of  their  utility,  are  substituted  ;  so  that  the 
ratio  of  the  expense  of  repairs,  in  this  branch  of  the  service, 
may  be  expected  to  decrease. 

The  manufacture  of  locomotive  engines  at  the  company's 
shops  by  the  contractors,  Gillingham  and  Winans,  has  advanced 
as  the  wants  of  the  service  appeared  to  require.  Certain  modifi- 
cations of  the  locomotive  engine  have  been  made,  the  effect  of 
which  has  been  its  general  improvement;  and  as  a  part  of  the 
history  of  this  machine,  it  is  proper  that  these  changes,  together 
with  one  about  to  be  effected,  should  be  noted  in  this  place.  The 
passages  for  the  water  through  the  pipes  and  pump  valves  have 
been  enlarged  one-third,  by  which  means  the  pumping  apparatus 
works  better  and  remains  longer  in  good  order.  The  steam  pas- 
sage from  the  boiler  to  the  cylinders  has  been  increased  in  the 
proportion  of  169  to  100,  it  being  now  equal  to  that  of  a  pipe  of 
3^  inches  diameter,  instead  of  inches  as  heretofore.  At  the 
same  time  the  opening  for  the  admission  of  the  steam  into  the 
cylinder  has  been  enlarged  from  4  inches  long  by  inch  wide, 
to  6  inches  by  1^  inch,  viz  :  in  the  proportion  of  27  to  20.  And 
it  will  be  seen  that  the  greater  length  of  the  opening  admits  of  a 
correspondingly  greater  influx  and  efflux  of  steam  from  an  equal 
movement  of  the  slide  in  the  two  cases,  by  which  means  it  is  ob- 
vious that  the  efficiency  of  the  engine  has  been  increased.  More- 
over, from  a  conviction  that  the  quantity  of  steam  generated 
would  justify  the  change,  the  diameter  of  the  cylinders  has  been 
increased  from  \'2\  to  12i  inches,  augmenting  the  area  about 
4^  per  cent,  the  length  of  stroke  remaining  the  same,  viz,  22 
inches.  The  opening  admitting  the  waste  steam  from  the  cyl- 
inders to  the  fan-wheel  has  likewise  been  enlarged,  and  render- 
ed capable  of  being  contracted  to  a  certain  extent  at  the  plea- 
sure of  the  engine  man,  by  which  means  he  can  regulate  the 
blast  and  generation  of  steam,  and  thence  control  the  power  and 
speed  as  required.  Added  to  these  improvements,  several  parts 
of  the  machine  have  been  strengthened,  and  the  whole  rendered 
more  pleasing  in  appearance. 

Hitherto  the  cylinders  of  this  kind  of  locomotive  engine  have 
occupied  a  vertical  position;  but  a  plan  has  been  matured  to 
place  nnd  work  them  horizontally.  Two  engines  with  horizon- 
tal cylinders,  are  being  built  at  the  company's  shops,  and  it  is 
expected  that  they  will  have  some  advantages  over  former  en- 
gines. The  horizontal  position  of  the  cylinders  will  allow  the 
boiler  to  set  10  inches  lower  than  at  present,  and  the  centre  of 
gravity  of  the  entire  machine  will  be  lowered  at  least  12  inches, 
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by  which  the  stability  of  the  engine  upon  the  road  will  be  increas- 
ed. The  boiler  will  also  be  enlarged  from  52  to  55  inches  in  ex- 
ternal diameter,  and  the  nnmber  of  tubes  will  be  increased  from 
400  to  450.  It  is  confidently  believed  that  a  more  efficient  and 
durable  engine  will  be  the  result,  but  as  the  test  of  experience  will 
be  applied,  we  may  suspend,  for  the  present,  all  speculation  in 
relation  to  this  scheme. 

The  method  of  employing  the  waste  steam  in  imparting  heal 
to  the  water  previous  to  the  injcclion  of  the  latter  into  the  boil- 
er, as  mentioned  on  page  21  of  the  ninth  annual  report,  appears 
to  be  attended  with  success,  as  it  is  found  to  aid  in  the  formation 
of  steam,  whilst  a  saving  of  fuel  to  the  extent  of  about  175  lbs.  of 
(anthracite)  coal  in  the  journey  between  Baltimore  and  Wash- 
ington has  been  effected. 

In  relation  to  the  upright  boiler  it  may  be  further  remarked, 
that  from  the  circumstance  of  the  ascertained  durability  of  the 
tubes,  which  are  of  malleable  i-on,  none  of  them  having  yet  fail- 
ed from  the  action  of  the  heat,  it  has  been  inferred  that  success 
would  likewise  attend  the  use  of  cop})er;  accordingly  a  few  tubes 
of  this  metal  have  been  substituted  for  as  many  of  iron  in  the  new 
engine  called  the  Phineas  Davis.  This  engine  has  now  been  run- 
ning more  than  sixty  days,  whilst  the  copper  tubes  remain  appa- 
rently uninjured.  Should  complete  suscess,  as  is  now  expected 
attend  the  use  of  copper  tubes,  the  important  advantage  of  a 
boiler  equally  efficient,  but  of  less  weight  by  about  500  pounds, 
will  be  gained;  added  to  which,  the  relative  thinness  of  the  me- 
tal used,  and  its  power  of  conducting  heat,  will  render  the  cop- 
per superior  to  the  iron  for  the  tubes  of  the  boilers  in  question. 
The  reason  why  the  iron  tube  is  necessarily  much  heavier  than 
the  copper  one,  arises  from  the  thickness  of  the  former  metal  re- 
quired to  admit  of  a  good  weld.  Should  400  or  500  pounds 
weight  be  saved  in  the  boiler,  other  parts  of  the  machine  may  be 
made  heavier  and  more  efficient  and  durable  without  adding  to 
the  total  weight,  in  which  case  the  engine  would  evidently  be  im- 
proved. 

Locomotive  engines,  such  as  have  been  already  described  in 
this  and  preceding  reports,  continue  to  be  fabricated  in  the  shops 
of  the  Baltimore  and  Ohio  rail  road  company,  by  the  contract- 
ors, Gillingham  and  Winans,  and  the  performance  of  these  en- 
gines has  hitherto  beoii  highly  satisfactory.  Few  trials  of  their 
extreme  tractile  power  have  been  had  since  last  year ;  such  howev- 
er, as  have  been  made,  together  with  such  as  occasionally  occur 
in  the  business  of  the  road,  may  be  briefly  related. 

On  the  twelfth  of  September  last,  being  the  occasion  of 
the  anniversary  of  the  battle  of  North  Point,  several  vohinteer 
companies  from  this  city  and  the  counties  adjacent,  amounting 
in  all  to  900  to  1000  citizen  soldiers  were  conveyed  to  Washing- 
ton and  back  by  four  locomotive  engines,  one  of  which  convey- 
ed about  300  troops  with  their  arms  and  accoutrements.  Now 
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althougli  the  full  power  of  the  engines  were  by  no  means  brought 
into  play  on  this  memorable  occasion,  yet  the  result  had  a  very 
impressive  effect  upon  the  many  thousands  who  witnessed  it,  and 
who  were  thus  furnished  with  ocular  proof  of  the  new  and  im- 
mense facilities  created  by  rail  roads  and  locomotive  engines 
upon  them,  in  the  transit  of  persons  and  property,  and  in  fact, 
of  whole  armies  and  their  accompaniments.  The  trains  here 
mentioned  advanced  to  Washington  in  the  morning  and  return- 
ed the  evening  of  the  same  day;  and  as  the  return  was  effected 
with  speed  and  safety,  notwithstanding  it  was  dark,  a  confirma- 
tion was  had  of  the  practicability  and  facility  of  locomotive  tra- 
velling by  night  as  well  as  by  day. 

It  has  been  usual,  recently,  (though  in  the  winter  season  the 
adhesion  will  not  be  sufficient)  for  a  locomotive  engine  to  con- 
vey from  Baltimore  to  the  foot  of  the  inclined  planes  at  Parr's 
ridge,  six  eight-wheeled  burthen  cars  in  a  train  of  a  gross  weight 
of  about  57  tons.  The  greatest  power  of  traction  required  in 
this  journey  occurs  upon  ^iscents  of  35  feet  per  mile,  where  the 
road  is  curved  with  a  radius  of  400  feet.  Here  the  gravity  to  be 
overcome  will  be  i4  .8  pounds  per  ton;  the  friction  of  these 
cars  (as  found  on  a  late  trial)  was  13  pounds  per  ton  upon  a 
straight  road  ;  to  which  must  be  added  6J  pounds  for  curvature 
of  400  feet  radius.  The  weight  of  the  entire  train  including  en- 
gine and  tender,  is  71  tons. 

lbs. 

Then,  Friction  of  cars,  57  tons  x  13  =  741 
Curvature,  71  tons  x    6J  =  461 

Gravity  of  71  tons  x  14  .S  ==  1051 

Toiiil  traction  beyond  the  friction  upon  a  level  of  the 

engine  and  tender,  =  lbs.  2253 

The  report  of  the  committee  of  the  City  Council  of  Baltimore 
of  experiments  on  the  planes  at  Parr's  ridge,  made  on  the  2'2d 
day  of  March  last,  states  that  the  locomotive  engine  (the  "An- 
drew Jackson,")  of  8  tons  10  cwt.  with  tender  of  4  tons  7  cwt., 
conveyed  up  plane  No.  1,  ascending  at  the  rate  of  197  feet  per 
mile,  and  with  a  speed  of  about  5  miles  per  hour,  a  train  con- 
sisting of  one  double  and  three  single  cars,  together  with  12  tons, 
18  cwt.  The  whole  train  inclusive  of  engine  and  tender  being 
25  tons  15  cwt.,  and  the  distance  passed  over  at  this  rate  of  as- 
cent being  2050  feet,  added  to  100  feet  at  an  ascent  of  201  feet 
per  mile. 

The  gravity  opposed  to  the  ascent  of  197  feet  per  mile  being 
83.75  lbs.  per  ton,  and  the  friction  being  assumed  at  11  pounds, 
the  calculation  of  the  amount  of  traction,  exclusive  of  the  fiic- 
tion  of  the  engine  and  tender  on  a  level,  will  be  as  follows  : 
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Upon  plane  No.  1,  lbs. 

Friction  of  12.9  tons  at  11  lbs.  per  ton,  ==  \  i2 

Gravity  of  25.75  tons  at  83.75  lbs.  per  ton,  =  2156 

Traction,  2298 


The  engine  and  train  then  advanced  over  the  intermediate 
level  and  commenced  the  ascent  of  plane  No.  2,  of  3000  feet  in 
leniTth,  2800  feet  of  which  ascending  at  the  rate  of  170  feet  per 
mile,  and  then  100  feet  ascending  at  the  rate  of  227  feet  per 
mile,  were  passed  over  at  the  rate  of  from  five  to  six  miles  per 
hour;  but  the  train  came  to  a  stop  upon  the  next  space  of  100 
feet  reaching  to  the  summit,  and  which  ascends  at  the  rate  of 
264  feet  to  the  mile.  The  three  single  cars  weighing  together  5 
tons  1  cwt.,  were  here  disengaged,  and  the  engine  was  then  able 
to  commence  motion  and  advance  to  the  level  upon  the  summit: 
the  weight  of  the  train  being  now  20  tons  14  cwt.  Inasmuch  as 
the  momentum  acquired  in  the  ascent,  170,  might  have  urged 
the  train  over  the  100  feet  of  ascent  227,  we  will,  therefore, 
calculate  the  traction  exerted  in  passing  upon  the  ascent  of  264 


feet  to  the  mile. 

Upon  plane  No.  2,  lbs. 

Friction  of  7.85  tons  at    11  lbs.  per  ton,  =  86 

Gravity  of  20.7  tons  at  112  lbs.  per  ton,  =  2318 

Traction,  2404 


The  committee  state  that  the  train  of  25  tons  15  cwt.  could 
not  advance  up  the  ascent  of  261  feet  to  the  mile.  Here  we 
find  a  limit  to  the  power  of  the  engine,  and  calculating  the  ne- 
cessary traction  required  in  this  case,  we  find  it  equal  to  3026 
pounds,  and  consequently  the  engine  was  not  able  to  exert  so 
great  a  force  of  traction  as  this  beyond  the  friction  of  itself  and  the 
tender.  In  all  this  journey  the  engine  worked  with  the  full  pres- 
sure of  the  steam  through  the  entire  stroke.  The  very  lucid  and 
interesting  report  of  the  committee  of  council  from  which  the 
foregoing  facts  have  been  extracted,  is  hereto  appended  in  a 
note.* 

♦BALTIMORE  AND  OHIO  RAIL  ROAD  LOCOMOTIVE  ENGINES. 

City  Council — First  Branch. 

Wednesday,  March  23,  1836. 

Mr.  Barnes,  from  the  joint  committee  appointed  to  witness  experiments 
upon  the  powers  of  the  Locomotive  Engines,  at  the  inchned  planes,  submit- 
ted the  following  report  : 

The  joint  committee  of  the  City  Council  of  Baltimore,  appointed  to  witness 
experiments  upon  the  power  of  the  locomotive  engines  on  the  Baltimore  and 
Ohio  Rail  Road,  at  the  inclined  planes,  respectfully  report — That  your  com- 
mittee left  Baltimore  on  the  morning  of  Tuesday  last,  accompanied  by  a  com- 
mittee of  the  Board  of  Directors  of  the  company,  a  committee  of  the  Board 
of  Trade,  and  other  individuals,  in  all  amounting  to  forty-two  persons.  The 
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tJpon  the  29th  and  30th  ult.  certain  trials  were  made  on  the 
Washington  branch  road,  with  the  locomotives  "  Phineas  Davis" 
and  "  George  Clin  ton, "the  former  having  been  running  about  sixty 
days,  and  the  latter  about  forty-five  days.  The  cars  used  were  all  of 
the  description  having  eight  wheels,  and  they  were  loaded  so  as  to 
average  from  nine  to  ten  tons  each,  and  were  all  carefully  weighed. 
The  trains  after  being  put  in  motion  upon  a  level,  were  made  to 
pass  f'>r  a  distance  of  about  four  miles  up  an  ascent  at  the  rate 
of  twenty  feet  per  mile,  excepting  half  a  mile  at  about  eighteen 
feet  per  miie,  curved  at  two  thousand  feet  radius,  and  which  it 
was  believed  offered  about  an  equal  resistance  to  the  grade  of 

train  consisted,  besides  the  engine  and  its  tender,  of  a  double  eight  wheeled 
passenger  car,  constructed  to  accommodate  forty-four  persons ;  and  three  four 
wheeled  passengar  cars,  capable  of  containing  seventeen  each.  After  some 
delay,  occasioned  by  coming  in  contact  with  the  leaders  of  a  burden  team, 
who,  being  alarmed,  sprung  before  the  engine  from  oil' the  adjoining  track,  the 
train  arrived  at  the  foot  of  plane.  No.  1,  at  the  distance  of  forty-two  miles  from 
Baltimore.  The  instructions  given  to  the  engineer  had  been,  as  your  commit- 
tee are  informed,  to  stop  here,  and  disengaging  the  double  car,  to  attach  the 
three  single  cars  to  the  engine,  and  to  ascend  the  planes  with  them,  and  with 
fifty  passengers,  this  being  a  demonstration  of  the  power  of  the  engine,  w^hich 
it  was  believed,  would  satisfactorily  prove  its  efficiency  for  use,  where  the  ele- 
vation was  at  the  rate  of  two  hundred  feet  per  mile.  Confident,  however,  in 
the  power  of  the  engine,  the  engineer,  without  stopping  at  the  foot  of  the 
plane,  commenced  its  ascent,  with  the  train  that  had  left  Baltimore.  The  im- 
petus acquired  on  the  level  w^as  lost  in  the  first  three  hundred  feet  of  the  as- 
cent, after  which,  the  engine  drew^  its  load  steadily  to  the  summit  of  the  first 
plane,  at  the  rate  of  from  four  to  five  miles  an  hour,  accumulating  speed  as  it 
approached  the  top.  This  plane  is  two  thousand  one  hundred  and  fifty  feet  in 
length — two  thousand  and  fifty  feet  of  which  ascend  at  the  rate  of  oiie  hun- 
dred and  ninety-seven  feet  per  mile — and  one  hundi-ed  feet  at  the  rate  of  two 
hundred  and  one  feet  per  mile.  From  the  first  plane  the  train  proceeded  to 
the  second,  which  is  three  thousand  feet  in  length — t^\'o  thousand  eight  hun- 
dred feet  of  which  ascends  at  the  rate  of  one  hundred  and  seventy  feet  per 
mile — one  hundred  feet  at  the  rate  of  two  hundred  and  twenty-seven  feet  per 
mile,  and  one  hundred  feet  at  the  summit,  at  the  rate  of  two  hundred  and  six- 
ty-four feet  per  mile.  The  engine  and  its  train,  ascended  at  the  rate  of  from 
five  to  six  miles  per  hour,  to  within  thirty  feet  of  the  summit  of  this  plane, 
when,  while  on  the  grade  of  tw^o  hundred  and  sixty-four  feet  to  the  mile,  it 
stopped.  The  three  small  cars,  weighing  five  tons  one  hundred  weight,  were 
then  cast  loose,  when  the  engine  starting,  without  assistance,  on  this  grade, 
drew  the  double  car  and  passengers  to  the  summit  with  the  greatest  apparent 
ease.  The  steam  escaped  in  volumes  from  the  safety-valve  as  well  when  the 
engine  reached  the  summit  of  the  planes  as  when  it  left  the  foot  of  them. 
The  weight  drawn  up  the  planes  was  as  follows,  according  to  actual  w^eigh- 
ing: 

Patterson,  1.       10.       2.  0. 

Patapsco,  1.       15.       2.  0. 
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twenty  feet  to  the  mile,  in  a  curvature  of  three  thousand  eighty- 
four  feet  radius,  most  of  the  distance  being  of  the  latter  degree 
of  curvature.  Tlie  Davis  engine  drew  up  the  ascent  twelve  cars 
weighing  gross  one  hundred  and  fifteen  tons  nine  hurjdred  weight, 
but  allowing  for  the  weight  of  the  persons  upon  them,  one  hun- 
dred and  sixteen  tons,  five  hundred  weight,  at  the  uniform  velo- 
city of  seven  miles  per  hour.  The  Clinton  engine  then  drew  the 
same  load  upon  the  same  ascent,  at  the  uniform  rate  of  six  miles 
per  hour.  In  these  trials  the  engines  worked  expansively  with 
a  cut-off  at  five-eighths  of  the  stroke.  In  order,  however,  to  try 
the  effect  of  the  full  pressure,  the  Davis  engine  was  now  furnish- 
ed with  cars  accordingly,  and  the  ascending  road  was  traversed 

This  weight  of  25  tons  and  15  cwt.  was  drawn  up  the  grades  before  men- 
tioned^ the  steepest  of  which  was  two  hundred  and  twenty-seven  feet  per  mile 
with  much  ease,  and  by  the  inherent  power  of  the  engine,  without  the  assis- 
tance of  impetus  of  previous  high  speed — and  the  weight  of  20  tons  15  cwt. 
deducting  from  the  above  the  weight  of  the  three  cars  cast  off  on  plane  No.  2, 
was  drawn  with  equal  ease  up  a  grade  of  two  hundred  and  sixty-four  feet  to 
the  mile  ;  the  engine  starting  the  train  from  rest  on  this  grade.  At  the  sum-* 
mit  two  car  loads  of  pig  iron,  weighing  each  four  tons,  were  attached  to  the 
train,  and  the  whole  weighing  then  thirty-three  tons  and  fifteen  hundred  weight 
was  made  to  descend  the  plane,  on  the  return  to  Baltimore,  by  the  action  of 
the  engine  alone,  and  without  the  assistance  of  a  break,  at  such  speed  as  the 
engineer  pleased,  and  was  several  times  stopped,  on  the  way  down,  to  show 
the  command  in  which  the  engine  was  held. 

With  such  results  as  the  above,  it  is  unnecessary  to  add,  that  your  commit- 
tee are  equally  gratified  and  surprised ;  and  from  what  they  themselves  wit- 
nessed, they  have  no  hesitation  in  expressing  their  conviction,  that  the  en- 
gines of  the  Baltimore  and  Ohio  Rail  Road,  are  capable  of  drawing,  with  ease, 
at  least  fifty  passengers,  up  ascents  of  any  length,  of  from  two  hundred  to  two 
hundred  and  twenty  f  ^et  per  mile. 

From  the  account  thus  given,  it  will  be  at  once  seen,  that  the  performances 
of  the  best  engines  in  England  have  been  far  surpassed  ;  and  although  your 
committee  are  aware,  that  calculation  was  competent  to  prove  the  practicabil- 
ity of  ascending  grades  like  those  at  the  planes,  with  engines  of  the  weight 
and  power  used  on  this  occasion,  and  with  similar  loads,  yet  it  was  reserved 
for  the  company  in  question,  to  prove  that  machines  of  such  giant  power  could 
be  constructed,  combining  with  their  great  strength,  the  important  qualities  of 
speed,  durability,  facility  of  repair,  and  capability  to  use  anthracite  as  their 
fuel. 

Your  committee  are  glad  to  have  an  opportunity  of  expressing  their  sense 
of  the  obligations,  which  the  efforts  of  the  Baltimore  and  Ohio  Rail  Road  Com- 
pany have  conferred  upon  the  rail  road  system  generally,  and  more  especially 
in  reference  to  it,  as  connected  with  the  city  of  Baltimore.  It  is  now  a  mat- 
ter of  common  parlance,  to  assert,  that  the  Alleghanies  can  be  passed  by  loco- 
motive engines  by  the  Potomac  route,  without  the  use  of  stationary  power; 
and  your  committee  entertain  no  doubt  of  the  fact.  It  is  this  which  gives  to 
Baltimore  the  vantage  ground  in  the  competition  v.dth  her  sister  cities,  for  the 
western  trade  ;  and  yet  this  is  owing,  not  more  to  the  geographical  depres- 
sions of  the  mountain  ranjre,  than  to  the  engines  perfected  by  the  company 
just  named.  Excepting  the  engines  manufactured  by  them,  there  is  probably 
not  one  in  the  United  States,  although  some  of  the  best  ever  made  in  England 
have  been  imported,  which  is  capable  of  ascending  the  grades  and  passing  the 
curves  for  any  profitable  purpose,  which  must  occur  among  the  mountains  on 
the  road  in  question.  While  nature,  therefore,  has  done  much  to  facilitate  the 
intercourse  of  Baltimore  with  the  west,  the  Baltimore  and  Ohio  Rail  Road 
Company  has  not  done  less. 
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with  a  train  of  thirteen  burthen  cars  and  a  passenger  car,  each 
Upon  eight  wheels,  and  weighing,  exclusive  of  engine  and  ten- 
der, one  hundred  and  thirty-one  tons.  This  train  M  as  not  alh)wed  to 
ascend  beyond  the  straight  part  of  the  road,  upon  which  the  speed 
was  only  at  the  rate  of  three  miles  an  hour.  The  Davis  and  its 
tender  were  now  again  hitched  lo  the  abovementioned  train  of 
one  hundred  and  sixteen  tons,  five  hundred  weight,  which  was 
then  drawn  four  miles  up  the  ascent  in  twenty-three  minutes,  for- 
ty-five i^econds,  or  at  the  rate  of  full  ten  miles  in  hour.  In  this 
trial  as  well  as  in  previous  ones,  the  steam  constantly  escaped 
from  the  two  safety  valves,  from  which  it  commences  to  blow  off 
at  a  pressure  of  fifty  pounds  to  the  circular  inch,  not  allowing 

Your  committee  make  these  remarks  as  an  act  of  justice;  and  they  do  it 
with  the  more  pleasure,  because  it  enables  them  to  bestow  a  deserved  compli- 
ment upon  the  American  mechanics,  who  have  so  well  illustrated  their  capa- 
city and  skill  in  the  manufacture  of  the  engines  in  question  ;  proving  satislac- 
torily,  that  in  this,  as  well  as  in  the  other  departments  of  Imraan  industry, 
their  inventive  genius  is  capable  of  the  most  elevated  and  useful  flights.  It  is 
now  but  a  few  years  since  the  universal  voice  called  upon  the  Baltimore  and 
Ohio  Rail  Road  Company  to  follow  the  example  of  their  neighbors  and  in  port 
their  engines ;  and  their  perseverance  in  refusing  to  do  so,  although  founded 
upon  the  very  best  and  truest  appreciation  of  circumstances,  was  stigmatized 
as  folly  or  obstinacy.  The  result  has  fully  justified  the  course,  and  shewed 
that  their  confidence  in  the  skill  of  the  artizans  of  this  country  to  produce  a 
more  perfect  machine  than  had  yet  been  manufactured  in  England,  and  better 
adapted  to  the  road  from  Baltimore  to  the  Ohio,  was  fully  warranted. 

The  capacity  of  a  locomotive  engine,  when  employed  in  heavy  drafts  de- 
pends upon  three  things  : — 1st.  Its  weight,  which  gives  it  the  adhesion  on  the 
rails  that  is  requisite — 2d  The  capacity  of  its  cylinders  to  use  the  adhesion  to 
its  utmost  limit — 3d.  The  ability  of  the  boiler  to  supply  the  cylinders  with 
steam  equal  to  their  capacity.  Where  the  power  is  applied  to  but  one  pair  of 
wheels  but  half  the  adhesion  is  used,  supposing  the  weight  to  rest  equally  on 
the  four  wheels.  Where  the  power  is  applied  to  both  pair,  the  weight  of  the 
whole  engine  is  made  effective  to  produce  adhesion.  The  English  engines 
generally  have  but  one  pair  of  wheels  geared.  The  engines  of  the  Baltimore 
and  Ohio  Rail  Road  Company  have  both  pair  geared.  The  w^eight  of  the  en- 
gines, therefore,  being  equal,  and  there  being  enough  steam  to  overcome  the 
adhesion  of  both  pair  of  wheels,  the  Baltimore  engine  must  be  double  the  ef-- 
fective  power  of  the  English  engine.  The  larger  the  cylinders,  in  stroke  and 
in  diameter,  there  being  steam  enough  to  supply  them,  the  greater  the  power 
they  afford ;  and  the  cylinders  of  the  Baltimore  engines  being  twelve  and 
a  half  inches  in  diamater,  and  twentj'-two  inches  stroke,  while  the  Eng- 
lish engines  rarely  exceed  ten  or  eleven  inches  in  diameter,  by  seventeen  or 
eighteen  inches  stroke,  the  former  are,  of  course,  the  most  effective,  since  the 
daily  experience  of  the  Baltimore  and  Ohio  Rail  Road  Company  shows  the 
ample  supply  of  steam  which  the  peculiar  construction  of  the  boiler  affords  at 
all  times.  At  the  end  of  nine  months  of  constant  use,  the  tubes  of  the  Balti- 
more boiler  have  been  found  on  examination  as  perfect  as  when  they  were  in- 
serted, while  in  the  English  engine,  the  renewal  of  tubes  is  a  constant  source 
of  expense  and  vexation.  The  number  of  tubes  in  the  Baltimore  engine  is 
four  hundred,  while  in  the  English  engine  it  rarely  exceeds  one  hundred  and 
twenty,  causing  a  proportionate  difference  in  the  fire  surface,  or  capacity  for 
generating  steam,  the  heat  applied  in  the  furnace  being  the  satne. 

Your  committee  state  these  facts,  which  are  of  easy  comprehension,  to  shew 
that  the  superiority  of  the  Baltimore  engine  over  the  English  one  of  the  same 
weight,  is  not  a  matter  of  accident  only,  or  about  whicli  there  can  be  any  mis- 
take, but  an  inevitable  consequence  of  well  known  philosophical  and  mechan- 
ical principles. 
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for  the  weight  of  the  lever  and  valve,  which  of  course  would  add^ 
Something  to  the  }3ressure^  as  will  be  shown  hereafter.    The  great 
powers  of  the  boiler  to  generate  steam  were  here  displayed  in  the 
evaporation  of  water  at  the  rate  of  at  least  six  hundred  gallons 
per  hour. 

The  train  was  now  reduced  to  97.7  tons,  exclusive  of  engine 
and  tender,  in  order  to  obtain  an  increa-se  of  speed  ;  upon 
starting,  however,  it  wais  found  that  the  fire  had  been  suffered  to 
get  too  low,  and  the  too  great  addition  of  fresh  coal  was  adverse 
to  the  desired  result,  the  speed  being  now  only  at  the  rate  of  ten 
miles  |)er  hour,  the  same  as  before  with  the  heavier  train.  The 
steam  did  not  blow  off  in  this  latter  trial,  although  at  the  conclu- 


The  engines  of  the  Baltimore  and  Ohio  Rail  Road  Company  are  manufactur- 
ed by  Messrs.  Gilhngham  &  Winans,  at  the  company's  shops.  Both  of  these 
gentlemen  were,  for  many  years,  in  the  service  of  the  company,  in  the  Depart- 
ment of  Machiner}',  before  they  became  contractors ;  and  to  them,  together 
with  the  late  Phineas  Davis,  the  former  contractor,  is  to  be  attributed  the  per- 
fection of  the  present  locomotive.  Their  establishment  is  a  large  one,  employ- 
ing upwards  of  an  hundred  workmen,  and  of  itself  is  of  great  benefit  through 
the  employment  that  it  gives,  and  the  money  which,  necessarily,  it  is  the 
means  of  circulating.  The  company  has  a  prior  claim  to  the  service  of  the 
contractors,  paying  a  stipulated  price  for  the  engines,  (^5,000)  and  the  ma- 
chinery ■\vhich  are  obtained  from  them,  and  paying  for  repairs  by  the  time 
which  they  consume.  The  expenses  of  the  shops  are  borne  by  the  contrac- 
tors, who  build  and  manufacture  for  others  as  well  as  the  company.  The 
shops  and  permanent  machinery  have  cost  the  company  about  .f?10,000,  which 
sum  has  been  aleady  returned  to  it  in  the  reduced  price  for  which  the  con- 
tractors build  the  engines,  in  consideration  of  the  advantages  of  the  use  of  the 
shops,  the  proximity  to  the  road,  and  the  opportunities  of  working  for  other 
companies. 

In  the  annual  reports  of  the  Baltimore  and  Ohio  Rail  Road  Company,  the 
power  of  their  engines  has  frequently  been  mentioned  ;  and  the  authority  and 
character  of  these  reports  have  been  quite  sufficient  to  authenticate  the  facts 
therein  stated.  Your  committee  are  aware,  however,  that  the  incredulous  as 
to  the  ascent  of  the  planes  at  Parr's  Spring  Ridge,  have  not  been  few,  and 
perhaps,  the  very  importance  of  the  results  stated,  so  far  exceeding  all  pre- 
vious experience,  has  been  the  cause  of  doubt;  or  in  other  words,  "the  news 
was  held  to  be  too  good  to  be  true."  Your  committee,  however,  are  witness- 
es, with  many  others,  to  the  surprising  efforts  and  efficiency  of  the  engineers 
in  question,  and  they  are  glad  that  an  opportunity  has  been  afforded  them,  to 
add  their  testimony  in  corroboration  of  that  which  reflects  so  much  credit  up- 
on the  mechanics  of  our  country,  and  to  express  their  approbation  of  the  per- 
severing and  patriotic  individuals  w^ho,  in  the  management  of  the  Baltimore 
and  Ohio  Rail  Road,  have  called  our  native  talent  into  play,  and  done  so  much 
to  develope  and  increase  the  efficiency  of  the  rail  road  system. 
All  which  is  respectfully  submitted, 

SAMUEL  BARNES, 

WALTER  BALL, 

SAMUEL  HARKER, 

J.  B.  SEIDENSTRICKER, 

JOSHUA  DRYDEN, 

JOHN  SCOTT, 

HENY  MYERS, 

WILLIAM  REANEY,  Y 
SAMUEL  READY, 

JAMES  FRAZIER      r  Commillee  Second  Branch. 
F.  LUCAS,  Jr.       '  J 
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sion  the  pressure  had  evidently  increased.  After  coining  to 
rest  upon  the  ascent,  the  engine  readily  commenced  motion, 
and  again  advanced  up  the  ascent  with  the  97.7  tons.  The  com- 
mencing of  motion  upon  the  ascent  and  in  a  direction  np  it  was 
not  attempted  with  the  one  hundred  and  sixteen  tons,  five  hun- 
dred weight  attached,  but  no  doubt  is  felt  that  succe.^s  would 
have  attended  such  a  trial. 

The  friction  of  the  ten  cars  that  composed  the  last  mentioned 
train  of  97.7  tons,  was  now  ascertained  by  men  drawing  the  cars 
mostly  two  and  two  at  a  uniform  speed  down  the  regular  descent 
of  twenty  feet  to  the  mile,  or  one  in  two  hundred  and  sixty-foufy 
by  means  of  a  rope  and  weights,  the  former  passing  over  a 
pulley  attached  to  the  car.  By  this  means  we  ascert;iined  the 
force  which,  co-operating  with  gravity  upon  the  inclination, 
would  measure  the  friction,  or  resistance  on  a  level.  This  force 
we  found  to  average  in  the  ten  cars,  about  four  and  a  half  pounds^ 
per  ton,  and  the  co-operating  gravity  being  eight  and  a  half 
pounds,  the  friction  was  found  to  be  thirteen  pounds  per  ton  on* 
an  average.  Time  did  not  permit  of  further  extending  either  the 
trials  of  the  engines  or  the  examination  of  the  cars,  and  we  there- 
fore assumed  the  friction  of  the  remaining  cars  to  be  at  the  same 
average  rate  of  thirteen  pounds  per  ton  ;  and  it  should  here  be 
stated  that  the  friction  of  six  of  the  ten  cars  was  found  to  aver- 
age 11  5-8  lb.  per  ton,  and  of  eight  of  them  12  lb.  per  ton.  Two 
of  the  cars  were  therefore  so  much  out  of  order  as  to  require  double 
the  average  force  to  move  them,  and  at  the  same  time  to  increase 
the  traction  of  the  whole  train  from  twelve  to  thirteen  pounds  per 
ton.* 

From  these  trials  upon  the  Washington  branch  railway,  the  fol- 
lowing results  are  deduced  :  viz. 

The  Davis  and  Clinton  engines  each  drew  up  the  ascent  of  1 
in  264,  116  tons,  5  cwt.    Therefore,  lb. 

Friction  of  116.25  tons,  at  13  lb.  per  ton         =  1511 

Gravity  of  130.25  tons,  at  8^  lb.  =  1107 

Traction       =  2618 

*  The  friction  upon  the  Liverpool  and  Manchester  railway,  according  to 
Pamhour,  is  eight  pounds  per  ton.  In  these  carriages  the  wheels  were  thirty- 
six  inches  and  the  journals  one  and  three-fourth  inches  in  diameter,  whereas 
in  the  double  cars  above  mentioned,  the  wheels  are  thirty  inches  and  the  jour- 
nals two  inches  in  diameter.  And  it  will  be  30  :  36  :  :  8  :  9.6  and 
1  3-4  :  2  :  :  9.6  :  11  very  nearly  =  the  friction  per  ton  due  to  wheels  of  thirty 
inches  and  journals  of  two  inches  in  diameter,  and  the  greater  number  of  the 
double  cars  had  a  friction  of  only  5-8  of  a  pound  more  than  this.  When 
cars  with  only  four  wheels  are  used  the  journals  may  be  and  generally  are 
1  3-4  inches  in  diameter,  and  in  that  case  the  friction  would  be  9.6  lb. 
per  ton,  and  it  was  rated  in  the  last  annual  report,  page  76,  at  9.5  lb.  per  ton, 
on  a  straight  road.  The  thirty  inch  wheel  of  cast  iron  has  been  preferred  here 
on  account  of  its  comparative  cheapness  and  lightness,  as  well  as  superior 
adaptcdncss  to  the  traversing  of  curvatures  ;  all  of  which  properties  are  of 
considerable  importance. 
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The  Davis  drew  at  the  slow  rate  of  3  miles  per  hour,  131  tons 
up  the  same  ascent. 

lb. 

Friction  of  131  tons,  at  13  lb.  per  ton  =  1703 

Gravity  of  145  tons  at  8^  lb.  =  1232 

.  Traction       =  2935 


The  Davis  readily  commenced  motion  upon  the  same  ascent, 
and  in  a  direction  up  it,  with  97.7  tons. 

lb. 

Friction  of  97.7  tons,  at  13  lb.  per  ton  =  1270 

Gravity  of  111.7  tons,  at  8^  lb.  =  949 

Traction       =  2219 


A  locomotive  engine,  similar  to  the  foregoing,  and  made  by 
Gillingham  and  Winans  at  the  shops  of  the  Baltimore  and  Ohio 
Rail  Road  Company,  has  recently  been  placed  upon  the  Patter- 
son and  Hudson  Rail  Road,  in  New  Jersey.  From  an  authen- 
tic source  we  learn  that  on  the  29th  ult.  this  engine  conveyed 
over  the  road  a  train  weighing,  exclusive  of  the  engine  and  ten- 
der, sixty-six  tons;  and  that  one  mile  of  the  distance  upon  which 
Ihe  ascent  is  nearly  uniform,  at  the  rate  of  forty-five  feet  per 
mile,  was  traversed  in  the  ascending  direction  in  four  minutes, 
twenty  seconds,  or  at  the  rate  of  13.85  miles  per  hour.  The 
fuel  used  was  anthracite  coal  from  the  Lehigh.  The  friction  up- 
on the  plate  rail,  such  as  is  laid  in  the  Patterson  road,  and  with 
moderate  curvatures  has  been  assumed  at  twelve  pounds  per  ton 
with  thirty  inch  wheels  and  one  and  three-fourth  inch  journals; 
the  diameter  of  the  wheel  used  upon  that  road,  however,  being 
thirty-six  inches,  and  that  of  the  journal,  it  is  believed,  one  and 
seven-eight  inches,  therefore  by  the  proper  reduction,  the  friction, 
or  resistance  per  ton  is  found  to  be  10.7  lb.  And  moreover,  as 
the  road  upon  this  ascent  is  straight  and  in  good  order,  and  the 
cars  well  appointed  and  comparatively  new,  it  is  probable  that  the 
resistance  did  not  exceed  nine  pounds  per  ton.    Assuming  this. 


the  calculation  will  be,  viz:  lb. 
Friction  of  66  tons,  at  9  lb.  per  ton  =  594 

Gravity  of  80  tons,  at  19  lb.  =  1520 


Traction        =  2114 


Considering  the  speed  of  13^—^  miles  per  hour,  this  is  the 
greatest  result  we  have  yet  related. 

We  shall  here  tabulate  the  foregoing  results  and  some  others 
that  have  been  previously  obtained  and  published  in  the  reports, 
together  with  such  as  have  been,  and  are  now,  estimated  as  en- 
tirely practicable.*    And  we  have  calculated  and  placed  in  this 


*  See  Table  (A)  page  49. 
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table  the  equivalent  performances  in  each  case,  at  the  velocity 
stated,  upon  a  level,  as  well  as  upon  ascents  of  '2b,  5*2.8,  6G,  9*2, 
and  100  feet  per  mile,  showing  the  number  of  tons,  including  cars 
which  the  engine  will  draw,  exclusive  of  itself  and  tender.  For 
instance,  the  performance,  number  five  from  the  top,  gives  31.7 
tons  which  might  have  been  drawn  up  an  ascent  of  one  hundred 
feet  to  the  mile,  at  11.48  miles  per  hour  by  the  engine  "George 
Washington:"  and,  allowing  five  passengers  and  their  baggage, 
added  to  the  proportioned  weight  of  the  car,  to  each  ton  gross, 
the  effort  is  equal  to  conveying  a  train  with  one  hundred  and  fif- 
ty passengers,  at  eleven  and  a  half  miles  per  hour,  up  an  ascent 
of  one  hundred  feet  in  the  mile.  Likewise  in  number  ten  is  40.5 
tons  in  the  column  of  ninety-two  feet  ascent,  and  apeed  teri 
miles,  which  shows  that  the  engine  "  Phineas  Davis"  could  draw 
up  that  ascent  two  hundred  passengers  at  ten  miles  an  hour. 
And  by  comparing  this  with  number  one  in  the  table,  it  will  be 
seen  that  the  engines  now  in  use  here  have  at  least  twice  the 
power  of  those  of  1833,  or  which  were  then  in  contemplation. 

The  pressure  of  the  steam  in  the  boiler  having  claimed  atten- 
tion, it  was  desirable  to  ascertain  its  amount  in  the  more  recent 
trials  of  the  engines.  Each  engine  is  j)rovided  with  two  safety 
valves,  calculated  to  blow  at  a  pressure  of  fifty  pounds  per  circu- 
lar inch,  or  about  sixty-three  pounds  per  square  inch.  The  ex- 
periment, number  twelve  in  the  table,  in  which  the  "P.  Davis'* 
drew  one  hundred  and  thirty-one  tons  at  three  miles  an  hour,  up 
an  ascent  of  twenty  feet  to  the  mile,  afforded  data  by  which  to 
calculate  the  effective  pressure,  inasmuch  as  the  steam  was  gent- 
ly blowing  off  during  the  trial,  at  the  same  time  the  engine  evi- 
dently worked  to  the  extent  of  its  power,  as  it  could  not  increase 
in  speed  beyond  the  uniform  rate  mentioned.  There  was  an 
equilibrium  therefore  between  the  power  and  the  resistance. 

The  diameter  of  the  cylinder  being  twelve  and  a  half  inches, 
its  area  is  found  to  be  12-2.7  square  inches,  and  of  the  two  cylin- 
ders 245,4  square  inches,  which  multiplied  by  the  pressure  per 
square  inch  upon  the  piston  will  represent  the  power  per  unit  of 
velocity  in  the  latter.  The  engine  wheel  upon  the  railway  being 
taken  at  three  feet  in  diameter,  and  tiie  gearing  by  means  of  the 
spur  and  pinion  such,  that  each  stroke  of  the  piston,  through  a 
space  of  twenty-two  inches  in  length,  impels  the  carriage  upon 
the  rails  a  distance  equal  to  one  circumference  of  the  wheel, 
therefore  the  ratio  of  the  velocities  of  the  piston  and  a  point  on 
the  circumference  of  the  wheel  is  as  22  to  113.1,  or  as  I  to  5.14. 
Then,  if  p  =  the  steam  pressure  per  square  inch,  and  r  =  the 
resistance  at  the  rails  or  circumference  of  the  wheels,  the  state  of 
equilibrium  gives  the  equation  245.4  p=  5.14  r :  whence  p  « 
5.14  r 

 .  r  =  the  entire  resistance  overcome  by  the  engine,  deter- 

245.4 

mined  as  follows  : 
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We  have  already  calculated  the  resistance  of  the  131 
tons  from  the  ascertained  friction  of  the  cars,  and  the  lb, 
known  gravity  on  the  descent,  to  be        .        .        .  2935 
Add  for  friction  of  the  tender,  ....  66 

Friction  of  tiie  engine  without  a  load,        .        .        .  150 
Do.    of         do.    consequent  on  the  load,  equal  ) 
to  •244  tons,  drawn  on  a  level  road,  ) 

r  =  3395 

5.14x3395 

Then  p  =  —   =  71  lb.  as  the  steam  pressure  per  inch 

245.4 

on  the  pistons  ;  and  from  the  well  chosen  areas  of  the  steam 
pipes  and  valves,  there  is  no  doubt  but  that  the  pressure  is  the 
same  both  in  the  cylinders  and  the  boiler ;  and  indeed  it  could 
not  be  otherwise  from  the  slow  motion  of  the  pistons  in  this  in- 
stance. And  such  in  fact  was  about  the  actual  pressure  that  we 
found  by  another  method  to  obtain,  viz  :  by  calculations  result- 
irig  from  an  examination  of  the  safety  valve  and  its  fixtures,  as 
we  shall  now  proceed  to  explain. 

The  valve  itself  weighs  two  pounds,  and  is  a  circle  two  inches 
in  diameter,  in  contact  with  the  steam  at  the  inner  part  of  the 
conical  seat;  and  it  has  a  mi/er  expanding  the  valve  to  2.375 
inches  in  diameter  at  the  top  of  the  seat.  The  valve  is  held  in 
place  by  a  lever  18  inches  in  length,  pressing  upon  it  two  inches 
from  the  fulcrum,  which  is  at  one  end  of  the  lever;  whilst  at  the 
other  end,  a  spring  balance  attached  indicates  the  pressure  in 
pounds  weight.  Now  the  calculation  is  such  that  the  steam  will 
commence  blowing  off  with  the  index  at  twenty-two  on  the  plate 
of  the  balance  ;  signifying  a  weight  of  221b.  at  the  end  of  the 
lever  pressing  upon  the  valve  in  the  ratio  of  18  to  2,  or  of  9  to  I ; 
that  is,  equal  to  22  X  9  =  1981b.,  which,  as  there  are  four  circu- 
lar inches  in  the  valve,  indicates  a  pressure  of  49.51b.  per  circu- 
lar inch:  And  hence,  50  lb.  upon  the  circular  inch  has  been  the 
reputed  worl^ing  pressure  of  these  engines.  But  the  area  of  the 
valve  in  contact  with  the  steam  at  the  instant  previous  to  blow- 
ing, is  only  equal  to  3.1416  square  inches,  and  therefore 
198 

 =631b.  is  the  pressure  per  square  inch;  and  to  this  must 

3.1416 

be  added  the  pressure  at  the  valve,  necessary  to  balance  the  grav- 
ity of  the  valve  itself,  and  the  force  at  the  valve  due  to  the 
weight  of  the  lever  and  to  the  rod  and  plate  of  the  spring  bal- 
ance. This  weight,  at  the  end  of  the  lever  where  the  balance  is 
attached,  amounted,  upon  actual  weighing,  to  2.51b.,  and,  multi- 
plying by  9,  to  22.51b.  at  the  valve  ;  to  which  add  21b.,  the  weight 
of  the  valve,  as  already  stated,  and  we  have  24.51b.  as  the  cor- 
rection upon  the  entire  area  of  the  valve,  or  ^^-^  ^  ^ 
upon  the  square  inch.  3.1416 
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Therefore,  lb. 

The  pressure  per  square  inch  due  to  the  mark  2*2,  )    ^.j 

upon  the  spring  balance,        -       -       -  ) 

And  the  pressure  due  to  the  weight  of  the  valve  )    q 

and  fixtures,  3  ~"  * 


Total  pressure  per  square  inch  in  the  boiler  at  the  )   g 

instant  of  blowing  off  steam,        -        -  ) 

We  thence  assume  the  pressure  upon  the  pistons,  when  the 
6team  is  blowing  off,  at  701b.  per  square  inch.  It  is  probable, 
however,  that  as  soon  as  this  conical  valve  is  raised  from  Its  mi- 
lered  seat,  the  pressure  becomes  rather  less  than  before,  or  at 
least,  it  does  not  increase  :  and  there  is  placed  in  the  tabular  col- 
umn of  the  steam  pressure,  the  numbers  "63  to  70,"  indicating 
that  this  force  may  vary  accordingly. 

In  No.  10,  of  the  table  where  the  Davis  drew  116.25  tons  be- 
sides itself  and  tender  up  an  ascent  of  20  feet  per  mile,  at  10 
miles  per  hour  uniformly. 

lb. 

The  resistance  from  friction  and  gravity  is  stated  at  -  2618 
Add  for  friction  of  tender,  -  ,  -  -  -  66 
For  friction  of  Engine  unloaded,  -       -       -  150 

For     do    of       do    in  consequence  of  load,  -  201 


And  the  total  resistance  was  probably,         -       -  =  3035 

5.14  r  5.14x3035 

Whence  r=3035,  and  we  obtain  p  =  =  = 

245.4  245.4 
63.61b.  as  the  actual  pressure  per  square  inch ;  at  the  same  time, 
and  during  the  whole  of  the  experiment,  the  index  marked  23.5 
on  the  plate  of  the  spring  balance,  whilst  the  steam  blew  off  with 
much  rapidity.  This  example  appears  to  prove  that  from  the 
raising  of  the  valve  the  pressure  of  the  steam  fell  about  71b.  to 
the  square  inch.  In  fact,  no  sooner  is  the  valve  raised  from  its 
seat  than  the  steam,  which  previously  had  pressed  only  upon  the 
horizontal  section  of  the  valve  of  two  inches  in  diameter,  begins 
to  act  powerfully  upon  the  conical  surface,  by  which  the  virtual 
horizontal  area  subject  to  the  pressure,  is  increased  :  And  if  this 
augmentation  be  only  such  as  would  result  from  a  virtual  in- 
crease of  diameter  of  no  more  than  the  one-sixth  of  an  inch,  the 
pressure  would  be  only  63.61b.  per  inch,  whilst  the  index  show- 
ed 23.5  upon  the  scale.  In  this  manner  the  pressure  upon  the 
square  inch  may  vary  from  63  to  701b.  as  above  supposed. 

Having  given  the  powers  of  the  Baltimore  locomotive  engines, 
it  may  be  proper  for  a  still  more  perfect  understanding  of  them  to 
advert  to  the  performances  of  the  locomotive  engines  in  Eng- 
land;  and  for  this  purpose  I  shall  be  confined  to  what  is  related 
in  "A  practical  treatise  on  Locomotive  Engines  upon  Railways," 
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London,  1836,  by  Chevr.  F.  M.  G.  De  Pambour,  concerning  the 
action  of  these  engines  upon  the  Liverpool  and  Manchester  rail 
way  in  the  year  1834  ;  a  treatise  that  is  incomparably  superior  to> 
any  other  yet  published  upon  the  subject  of  steam  locomotion. 

Chap.  IV.  art.  2,  sec.  2,  p.  113  to  146,  contains  an  account  of 
two  experiments  with  the  "Vulcan"  Engine,  which  are  agairv 
stated  in  tabular  form,  p.  234. 

The  Vulcan  weighs  8.34  tons,*  with  two  cylinders  each  11  in- 
ches diamater  and  16  inch  stroke,  and  wheel  5  feet  diameter; 
the  tender,  towards  the  conclusion  of  the  journey,  5  tons. 

It  is  stated  on  p.  234,  that  in  going  from  Manchester  to  Liv- 
erpool the  Vulcan  drew  34.07  tons  exclusive  of  itself  and  ten-^ 
der  up  an  ascent  of  1-89,  being  59.3  feet  per  mile,  at  a  velocity 
of  11.42  miles  an  hour,  the  effective  pressure  of  the  steam  being 
57.51b.  per  square  inch  :  And  in  travelling  from  Liverpool  to" 
Manchester  on  the  same  day,  July  22d,  1834,  the  same  engine 
drew  36.32  tons  exclusive  of  itself  and  tender,  up  an  ascent  of 
1.96,  beingj  at  the  rate  of  55  feet  per  mile,  at  a  velocity  of  18.75 
miles  per  hour;  the  pressure  of  the  steam  being  the  same  as 
before,  viz.  57.5lb.  to  the  square  inch.  The  former  being  statecJ 
in  the  same  table  as  equal  to  the  traction  on  a  level  of  183  tons, 
exclusive  of  the  tender,  at  11.42  miles  per  hour  ;  and  the  latter 
as  equal  to  the  traction  of  181  tons  on  a  level,  exclusive  of  the' 
tender,  at  a  speed  of  18.75  miles  an  hour  ! 

The  engine  and  tender,  in  the  two  experiments,  being  the 
same  ;  the  pressure  of  the  steam  the  same  ;  the  number  and  class 
of  the  coaches  the  same ;  and  the  resistance  overcome  being 
very  nearly  the  same  ;  how  is  it  possible  to  reconcile  the  two" 
very  different  velocities  of  11.42  and  18.75  miles  per  hour? 

Turning  to  p.  143,  &/C.,  where  the  particulars  of  these  experi- 
ments are  detailed,  we  find  that  the  Vulcan  "ascended  Sutton  in- 
clined plane  with  a  first  class  train  of  nine  carriages,  amongst 
which  were  the  mail  and  two  empty  trucks;  weight  of  the  train, 
tender  included,  39.07  tons.  The  velocity  of  26.6  miles,  before 
arriving  at  the  plane,  settled  at  the  rate  of  20  miles  an  hour  for 
the  first  half  of  the  ascent,  took  then  an  average  of  11.42  miles, 
and  went  down  to  7.5  miles  in  the  last  quarter  of  a  mile  of  the 
ascent,  which  is  a  little  steeper  than  the  rest.  The  spring-ba- 
lance of  the  engine,  fixed  at  31,  as  a  point  of  departure,  marked 
36,  which  by  the  mercurial  guage  corresponds  to  57.5  lbs.  effec- 
tive pressure  per  square  inch."  Again,  "As  we  have  said,  the 
average  velocity  of  the  ascent  was  11.42  miles  per  hour,  and 
the  velocity  at  the  top  of  the  plane  7.5  miles  per  hour.  In  all 
the  experiments  we  give  those  two  velocities  separately,  because 

*This  is  supposed  to  be  the  weight  of  the  Engine  without  water  in  the 
boiler,  or  coke  in  the  fire  box,  but  I  do  not  see  the  fact  stated.  The  weight  of 
the  Engine  Phineas  Davis  is  7.55  tons,  and  with  the  water  in  the  boiler,  and 
anthracite  coal  in  the  fire  place,  8.7  tons. 


36 


the  engine  having  a  great  impulse  oti  arriving  at  the  plane,  wS 
wish  as  much  as  possible  to  disengage  that  acquired  velocity  from 
the  velocity  proper  to  motion.  If  we  were  to  take  11  42  miles 
as  the  velocity  of  the  motion,  it  would  be  a  liille  too  much,  be- 
ing complicated  with  the  first  impulse.  On  the  other  hand,  by 
taking  7.5  miles  we  should  commit  a  contrary  error,  becausic  the 
last  quarter  of  a  mile  of  the  ascent  is  steeper  than  the  rest,  and 
surpasses  the  inclination  of  1-89,  on  which  our  calculation  is 
founded." 

The  area  of  the  two  cylinders  each  11  inches  diameter  is  190 
square  inches,  which  multiplied  by  57.51b.  the  pressure  gives 
10925,  the  force  on  the  pistons.  The  16  inch  stroke  propels  the 
5  feet  wheel  upon  the  rail  a  semi-circumference,  and  consequent- 
ly the  ratio  of  the  velocities  of  the  piston  and  carriage  upon  the 
railway  is  as  16  to  5  x  12  x  3.  1416,  or  as  1  to  5.89;  whence 

10925, 

the  force  at  the  pistons  of  109251b.  is  equal  to  =  18561b. 

5.89 

at  the  periphery  of  the  wheels,  which  is  the  power  of  traction. 

The  wheels  of  the  coaches  being  3  feet  and  the  journals  l| 
inches  in  diameter;  likewise  the  railway  being  almost  exactly 
straight  and  in  good  order,  the  friction  was  found  to  be  about  8  lb. 
per  ton,  and  hence  the  resistances  from  friction  of  the  tender  and 
coaches,  and  from  gravity  of  the  entire  train  on  the  inclination 
of  1 — 89,  amount  to  1506  pounds. 

The  power  applied  is       -       -       -       -        1856  lbs. 

The  resistance  of  the  train,  -       -       -       -  1506 

And  the  friction  of  engine,       -       -       -    =  350 
The  velocity  due  to  this  power  was  a  little  less  than  than  11.42 
miles  per  hour. 

On  the  same  day  "the  same  engine,  the  Vulcan,  ascended 
W/iiston  plane  with  a  first  class  train  of  nine  carriages,  amongst 
which  which  were  the  mail  and  two  loaded  trucks;  weight  of  the 
train,  tender  included,  41.32  tons.  The  velocity  remained  uni- 
form during  the  ascent  at  18.75  miles  an  hour,  diminishing  only 
to  12  miles  an  hour  on  the  last  quarter  of  a  mile.  The  balance 
fixed  at  31  marked  36,  or  effective  pressure  by  the  mercurial 
guage  57.5  pound  per  square  inch  in  the  boiler. 
This  experiment  gives, 
1856  lbs.  power, 

1489  resistance,  equal  to  l86.t.  on  a  level. 

367  corresponding  friction  of  the  engine." 
The  friction  of  the  Vulcan  without  a  load,  = 
The  friction  consequent  upon  the  load  of  186 
tons  on  a  level,  =a        -  - 

Calculated  friction  of  engine  in  this  experi- 
ment.   See  pages  156  and  157, 


lbs.  136 
186 

-  =  322 
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And  leaving  a  surplus  of  power  of  only  45  lbs.  in  the  second, 
and  of  only  28  lbs.  in  the  first  experiment. 

It  is  evident  from  these  details  that  the  velocity  due  to  the 
power  in  the  first  experiment  was  not  equal  to  the  traction  of 
1506  lbs.  inc'uding  the  tender,  or  of  1466  lbs.  exclusive  of  it, 
at  a  velocity  of  11.42  miles  per  hour,  as  this  speed  was  partly 
owing  to  the  momentum  acquired  in  a  previous  higher  velocity. 
The  uniform  velocity  with  this  load  it  is  probable,  would  have 
been  about  10  miles  an  hour. 

■Of  the  second  experiment  it  must  be  premised  that  the  velocity 
of  18.75  miles  an  hour  resulted  from  the  high  velocity  with  which 
the  train  a[>proached  the  inclination,  as  is  evident  from  the  fact 
-that  in  the  first  experiment  the  previous  velocity  of  26.6  miles  was 
soon  lessened  to  one  of  20  miles  an  hour,  and  ultimately  to  about 
10  miles,  the  steam  pressure  being  exactly,  and  the  load  very 
■nearly,  the  satne, — we  are  not  left,  however,  to  draw  this  con- 
clusion only  from  the  first  experiment,  as  it  is  expressly  stated  in 
relating  the  particulars  of  the  second,  that  from  the  great  speed 
of  18.75  miles  the  velocity  fell  to  12  miles  an  hour  upon  the  last 
■quarter  of  a  mile  of  the  ascent,  the  length  of  which  is  about  1.5 
miles.  The  language  used  would  seem  to  imply  that  18.75  miles 
an  hour  was  the  average  velocity  on  the  first  five  quarters  of  a  mile 
of  the  ascent,  and  that  12  miles  was  the  average  velocity  upon  the 
next  and  last  quarter  of  a  mile ;  if  so,  the  proper  speed  in  question 
-would  be  less  than  12  and  might  not  exceed  10  miles  an  hour. 
These  conclusions  will  appear  the  more  certain  when  it  is  con- 
sidered that  the  pressure  of  the  steam  was  exactly  the  same  in 
both  cases,  whilst  the  loads  differed  only  17  lbs.,  or  less  than  one 
per  centum  of  the  power  employed;  the  power  in  each  case  be- 
ing 1856  lbs.  and  the  resistance,  exclusive  of  the  friction  of  the  en- 
gine and  tender,  in  the  one  case  1466  lb.  and  in  the  other  1449  lb. 

In  the  experiment  with  the  Davis  engine  on  the  branch  rail 
road  leading  from  Baltimore  to  Washington,  No.  11  in  the  ac- 
companying table,  the  traction,  or  resistance  exclusive  of  the  fric- 
tion of  engine  and  tender,  was  found,  by  a  careful  investigation 
^t  the  time  of  the  friction  of  all  the  cars  employed,  to  be  22191b. 
Friction  of  tender,     -----       _  6(j 
Do      of  engine  unloaded,  say,  -       -       -       -  150 
Do      of  engine  due  to  the  load,     -       ,       -  lg5 

Total  resistance,  =   2620 

The  area  of  the  cylinders  being  245.4  square  inches,  and  the 
velocity  of  the  train  being  5.14  times  that  of  the  pistons,  there- 
2620x5.14 

fore,  =  55  lbs.  is  the  pressure  of  the  steam  that 

245.4 

must  have  been  employed  in  this  experiment. 

The  respective  weights  of  the  Vulcan  and  the  Davis  are  8.34 
tons  and  8.7  tons,  unless  the  former  is  the  weiffht  without  fue^ 
6 
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and  water;  and  if  the  weight  of  the  latter  must  be  compared 
likewise  without  fuel  and  water,  it  will  be  7.55  tons.  The  velo-. 
cities  and  steam  pressures  of  the  two  engines,  in  the  relaied  ex- 
periments were  also  about  the  same;  consequently  their  powera 
of  traction  (beyond  the  friction  of  the  engines  and  tenders)  at  a 
velocity  of  10  miles  an  hour  are  as  146(3  to  2'219;  that  is,  the 
Davis  engine  with  cylinders  of  29  per  cent,  greater  area,  is  51  per 
cent,  more  effective  than  the  Vulcan;  this  must  be  chiefly  owing 
to  the  greater  capacity  of  the  boiler  of  the  former  engine  to  gen- 
erate steam. 

The  horizontal  tubular  boiler  of  the  Vulcan  evaporated,  in  the 
experiments  detailed,  at  the  rate  of  57.92  cnbic  feet,  equal  to 
four  hundred  and  thirty-three  gallons  of  water  per  hour,  with  a 
surface  exposed  to  the  radiating  heat  equal  to  34.45  square  feet, 
and  an  amount  of  surface  in  the  tubes  acted  upon  by  communi- 
cative heat,  of  307.38  square  feet.  The  tubes  in  the  Vulcan  are 
6.5  feet  in  length,  and  their  effect  per  unit  of  surface  in  generate 
ing  steam  is  only  one-third  part  of  that  of  the  surface  exposed 
to  the  radiating  heat,  (see  page  179,)  whence  the  effective  sur- 
307  38 

face  is  34  45-j  ^ —  =  137  square  feet.   The  maximum  average 

volume  of  Water  evaporated  per  hour  for  each  effective  square 
foot  in  the  best  English  engines  is  .401  of  a  cubic  foot:  at  this 
rate  the  Vulcan  would  evaporate  54.937  cubic  feet,  being  some- 
thing less  than  the  actual  result. 

In  the  experiment  with  the  Davi>s,  numbered  ten  in  the  table, 
the  quantity  of  water  evaporated  exceeded  the  rate  of  six  hun- 
dred gallons  per  hour,  during  the  24  minutes  continuance  of  the 
trial.  The  vertical  boiler  of  this  engine,  has,  of  surface  exposed 
to  the  action  of  radiating  heat  thirty-two  square  feet,  and  to  com- 
municative heat  in  the  tubes  three  hundred  and  four  square  feet. 
And  the  effective  surface  by  the  rule  for  the  English  boiler,  would 
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be  32x-3-^=  133.33  square  feet ;  being  very  nearly  the  same  as 

in  the  Vulcan.  The  position  of  the  tubular  surface  in  the  verti- 
cal boiler  is,  however,  much  more  favorable  to  receive  heat  than 
in  the  horizontal  boiler  In  the  former  the  tubes  being  each  only 
thirty-one  inches  in  length,  therefore  the  surface  of  three  hun- 
dred and  four  square  feet  is  situated  at  an  average  distance  of 
15.5  inches  from  the  fire  at  the  top  of  the  fire-box  ;  whilst  in  the 
latter,  the  length  of  each  tube  being  seventy-eight  inches,  the 
307.38  feet  of  tubular  surface  is  placed  at  an  average  distance 
from  the  fire  at  the  side  of  the  fire-box,  of  ihirty-nine  inches.  It 
is  evident  then  that  the  tubular  suiface  in  the  Davis  must  be 
greatly  more  effective,  than  that  in  the  Vulcan.  Allowing  the 
gain  from  position  to  equal  the  difference  between  the  one-third 
and  one-half,  the  effective  surface  would  be  increased  from  133.33 
to  185  square  feet,  whilst  the  evaporation  per  hour  would  be  se- 
venty-four cubic  feet,  or  five  hundred  and  fifty-five  gallons.  In 
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addition  to  this  advantage  in  the  tubular  arrangement,  these  en- 
gines are  provided  with  a  tubular  apparatus  for  heating  the 
water  previous  to  its  injection  into  the  boiler.  From  a  due  con- 
sideration of  these  advantages,  added  to  the  blast,  it  will  not  be 
difficult  to  appreciate  the  great  powers  of  the  vertical  boiler  as 
employed  in  the  Baltimore  engines. 

The  maximum  power  of  the  Atlas  engme  of  11.4  tons  weight 
with  cylinders  twelve  inches  diameter,  and  steam  pressure  of  fif- 
ty-five pounds  per  square  inch  (p,  148,)  the  velocity  averaging 
«ight  miles  per  hour,  was  one  thousand  nine  hunxired  and  twenty- 
one  pounds  tractif)n,  but  exclusive  of  the  tender,  one  thousand 
eight  hundred  and  eighty-one  pounds.  Whilst  the  power  of  the 
Davis  engine  of  at  least  2.7  tons  less  weight,  and  steam  at  the 
same  pressure  upon  cylinders  tw^elve  and  a  half  inches  diameter, 
and  Speed  ten  miles  per  hour,  was  equal  to  a  traction  of  two 
thousand  two  hundred  and  nineteen  pounds,  being  eighteen  per 
cent,  more  than  the  Atlas, 

In  the  tabulated  results,  pages  228,  229,  the  "  Fury''  engine 
with  a  pressure  of  65.5  pounds  per  square  inch  is  stated  to  have 
drawn  a  load,  including  the  tender,  equal  to  two  hundred  and 
forty-four  tons  on  a  level  at  6.31  miles  per  hour;  and  at  a  steam 
pressure  of  sixty-seven  pounds  to  the  square  inch,  a  load  equal 
to  two  hundred  and  twenty-eight  tons  at  fifteen  miles  per  hour 
upon  a  level. 

Upon  an  inspection  of  the  details,  p.  149,  it  is  seen  that  the 
velocity  of  6.31  miles  is  an  average^  and  that  the  velocity  at  the 
top  of  the  Whiston  plane  upon  which  this  experiment  was  made, 
the  rate  of  ascent  being  uniform  to  the  top,  was  only  at  the  rate 
of  3.33  miles  an  hour.  In  this  case  the  power  was  iwo  thousand 
one  hundred  and  fourteen  pounds,  and  the  resistance  one  thou- 
sand nine  hundred  and  fifty-one  pounds;  leaving  for  the  friction 
of  the  engine,  one  hundred  and  sixty-three  pounds,  which  is  too 
small  by  one  hundred  and  ninety  pounds;  see  the  average  on  p. 
156,  157.  Consequently,  if  the  plane  had  continued,  the  engine 
must  soon  have  come  to  a  stop. 

The  other  experiment  is  thus  related:  "the  Fury  ascended 
Sutton  with  a  train  of  ten  waggons,  weighing  43.8  tons  and  48.8 
tons,  including  the  tender ;  balance  fixed  atthirty-two  and  mark- 
ing thirty-six,  or  eflTective  pressure  sixty-seven  pounds  ;  velocity 
fifteen  miles  an  hour.  The  engine  drew  its  train  with  evident 
ease." 

lb. 

"  2162  power. 
1825  resistance,  equal  to  228  tons  on  a  level. 

337  corresponding  friction  of  the  engine." 

lb. 

The  friction  of  this  engine  without  a  load  is  =  J09 
The  friction  of  engine  due  to  a  load  of  228  ton    =  228 
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Here  is  no  surplus  of  power,  therefore,  to  maintain,  much  less 
to  originate,  a  velocity  of  fifteen  miles  an  hour.  This  velocity  of 
fifteen  miles,  therefore,  must  have  been  the  averase  velocity,  al- 
though, inadvertently,  not  so  mentioned  ;  and  this  conclusion- 
will  be  confirmed  on  looking  at  the  result  of  an  experiment  with  the" 
same  engine,  in  which  an  average  velocity  of  l-3^33  miles  an- 
hour  (the  minimum  being  ten)  was  had  when  the  power  exceeded 
the  resistance  from  one  hundred  and  eighty-three  tons  on  a  level, 


by  three  hundred  and  nine  pounds.  lb.- 

I  [ere  the  friction  of  the  engine  without  a  load  ==  10^ 

The  friction  of  the  engine  due  to  the  load  =  183 

Friction  of  engine  =  292 

Excess  of  power  =  309 

Surplus  power,  =3  17 


We  have  seen  that  the  Vulcan,  with  an  excess  of  power  equal 
to  three  hundred  and  sixty-seven  pounds,  (p.  146,)  when  the  re» 
sistance  was  equal  to  one  hundred  and  eighty-six  tons  on  a  level,- 
had  the  velocity  reduced  from  an  average  of  18.75  miles  to  that 


of  twelve  miles  on  the  last  quarter  of  a  mile.  lb. 
Friction  of  Vulcan  without  a  load  (p.  156)        =  136^ 
Do.  Do.       in  consequence  of  load     =  1B6? 

322 

Excess  t=  367 


Surplus       =  45 
It  is  obvit)us,  therefore,  that  the  fifteen  miles  in  the  case  of 
the  Fury  engine,  is  an  average  of  which  the  minimum  might  be 
ten  miles  an  hour. 

Considering  it  unnecessary  for  the  present  occasion  to  extend 
the  examination  of  these  experiments,  it  may  be  added  that  both 
the  Baltimore  and  the  English  engines  are  very  efficient  machines, 
and  that  whilst  the  latter  from  the  size  of  its  wheels  vv^ill  have  an^ 
advantage  in  speed  upon  a  comparatively  straight  road,  the  form- 
er from  the  peculiar  arrangement  of  its  boiler  and  gearing  will 
have  the  advantage  in  point  of  power  of  traction,  and  in  tiaversing 
roads  of  much  curvature,  or  of  steep  inclinations. 

Attentively  considering  the  action  of  the  engines  and  their  se- 
veral powers,  it  is  evident  that  the  boiler,  as  at  present  arranged,, 
will  generate  a  sufficiency  of  steam  to  work  with  cylinders  of 
fourteen  inches  in  diameter.  It  is  accordingly  proposed  that  an 
engine  with  such  cylinders  be  constructed,  the  weight  of  which 
not  to  exceed  eight  and  three-fourths  or  nine  tons,  inclusive  of 
fuel  and  water  in  the  boiler.  This  engine  would  have  as  much 
effective  power  with  the  steam  at  fifty  pounds  pressure  per  square 
inch,  as  the  best  engines  now  have  with  a  pressure  of  seventy 
pounds  ;  whilst  with  a  pressure  of  fifty  pounds  the  adhesion  up* 
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on  the  rails  of  —  would  be  a  sufficient  fulcrum  :  at  the  same 
8.4 

time  the  engine  should  l)e  furnished  with  cams  calculated  to  work 
either  uith  lull  pressure,  or  expansively  with  a  cut-ofi"  at  about 
half  the  stroke.  In  this  way  steam  would  be  economised,  and 
the  greater  powers  of  the  engine  reserved  for  occasions  of  high 
grade,  or  of  much  increased  resistance  from  whatever  cause. 

Such  is  the  unevenness  of  the  country  generally  in  a  direction 
from  the  Atlantic  to  the  Ohio  that  the  higher  grades  and  consi-* 
derable  curvatures  must  be  employed  in  the  formation  of  rail- 
ways to  connect  the  sea  board  with  the  interior.  The  great  pow* 
ers  required  to  overcome  the  resistances  upon  such  roads  entails 
the  unavoidable  necessity  of  engines  of  heavy  construction,  and 
as  a  consequence,  the  railway  itself  must  have  a  corresponding 
strength  and  permanence.  Of  the  materials  employed  in  the 
construction,  there  should  be  as  little  that  is  perishable,  and  as 
much  that  is  durable,  as  the  nature  of  the  case  will  admit  of; 
and  the  iron  rail  should  be  of  the  edge  kind,  weighing  about  6G 
lb.  to  the  lineal  yard.  However,  as  a  more  fitting  occasion  than 
the  present  may  arise  for  a  discussion  of  the  composition  of  the 
railway  best  suited  to  the  action  of  locomotive  engines,  I  forbear 
enlarging  upon  this  topic. 

Surveys  preliminary  to  the  continuation  of  the  rail  road  to  the 
Ohio  river  at  the  cities  of  Wheeling  and  Pittsburg,  ordered  by 
the  board  on  the  5th  of  April  last,  in  consequence  of  the  tender 
of  subscriptions  on  the  part  of  Baltimore  and  Wheeling  respec- 
tively, and  of  the  expected  aid  from  the  State  of  Maryland  and 
from  Pittsburg,  were  to  be  commenced  at  some  point  near  Har- 
per's Ferry,  and  at  such  other  point  as  might  be  deemed  expe- 
dient, in  order,  in  the  first  instance,  to  enable  the  board  to  effect 
a  location  of  the  rail  road  to  the  summit  of  the  Alleghany  moun- 
tain as  early  as  the  same  could  be  accomplished. 

In  pursuance  of  this  order,  and  with  the  advice  and  verbal  in- 
structions of  Philip  E.  Thomas,  the  then  president  of  the  com- 
pany, four  surveying  parties  were  organized  and  sent  into  the 
field  as  soon  as  practicable;  that  is  to  say,  the  ^rsi  under  the 
general  direction  of  Caspar  W.  Wever  and  particular  direction 
of  John  D.  Steele,  and  charged  with  the  field  operations  between 
the  rail  road  as  now  constructed  near  Harper's  Ferry,  and  the 
eastern  entrance  of  the  pass  of  the  North  Mountain  by  the  Po- 
tomac river.  The  second,  under  the  immediate  direction  of  Oli- 
ver C.  Morris,  directed  to  extend  the  survey  thence  up  the  river, 
and  upon  the  Maryland  side  of  it  until  he  should  close  lines  with 
the  survey  of  Henry  R.  Hazlehurst.  The  third  directed  by  Hen- 
ry R.  Hazlehurst,  instructed  to  commence  at  the  town  of  Cum- 
berland, and  to  extend  the  experimental  survey  down  the  river,  in 
Maryland,  until  a  union  of  his  line  with  that  of  Oliver  C.  Morris 
should  be  effected  :  And  the  fourth  party,  under  the  charge  of 
William  P.  Swann,  was  directed  to  make  certain  experimental 
Burveys  from  Cumberland  to  the  summit  of  the  mountain,  divi- 
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ding  the  eastern  and  western  waters,  or  rather  to  a  point  on  Cas- 
selman's  river  a  few  miles  west  of  that  summit,  and  necessary  to 
be  traced  in  connexion  with  the  line  or  lines  east  of  the  summit. 

Early  in  the  month  of  July,  the  two  parties  under  O.  C.  Mor- 
ris and  H.  R.  Hazlehurst,  having  finished  tlie  preliminary  surveys 
as  directed,  on  the  Maryland  side  of  the  Potomac,  between  the 
North  Mountaifj  and  Cumberland,  they  were  ordered  to  Savage 
Mountain,  in  order  to  engage  in  the  requisite  experimental  sur- 
veys between  Cumberland  and  Casselman's  river:  All  the  lines 
which  these  two  parties  could  trace,  previous  to  their  recall  to 
the  Potomac  valley,  in  addition  to  those  to  be  run  by  the  party 
under  W.  P.  Swann,  being  necessary  to  such  a  development  of 
facts  as  would  enable  us  to  choose  the  best  route  for  the  road  in 
that  region  from  Cumberland  to  the  summit  of  the  Alleghanies. 
After  effecting  a  junction  of  the  lines  on  the  Maryland  side  of  the 
Potomac,  between  the  North  Mountain  and  Cumberland,  it  was 
intended  likewise  to  trace  lines  upon  the  Virginia  side  ot  that  river; 
but  the  unhealthy  part  of  the  season  in  this  valley  being  then 
near  at  hand,  it  was  thought  best  to  transfer  the  two  parties  to  a 
more  salubrious  region,  where  their  operations  would  be  equally 
useful  and  necessary  under  the  resolution  of  the  board  already 
referred  to,  and  to  cause  their  return  to  the  Potomac  valley  in 
the  autumn,  after  all  danger  from  disease  should  be  over. 

Upon  the  resignation  of  Caspar  W.  Wever,  and  his  retirement 
from  the  service  of  the  company  on  the  1st  day  of  July,  John  D. 
Steele  was  placed  in  full  command  of  his  party  in  the  field,  and, 
in  the  course  of  that  month,  closed  his  line  at  the  beginning  stake 
of  0.  C.  Morris  at  the  North  Mountain,  having  passed  through 
Pleasant  Valley,  from  a  point  near  Weverton,  a  few  miles  below 
Harper's  Ferry,  and  thence  by  Boonsborough  and  Hagerstown. 
This  party  then  returned  and  commenced  a  survey  at  a  point  in 
the  Baltimore  and  Ohio  rail  road  as  now  constructed,  directly  Op- 
posite to  Harper's  Ferry,  under  instructions  to  pursue  the  more 
level  route  along  the  ravine  of  the  river,  Antietan  creek,  &c.,  and 
avoiding  the  summit  encountered  upon  the  route  through  Plea- 
sant Valley  ;  but  before  the  completion  of  this  survey,  several  of 
the  party  were  attacked  with  fever,  in  consequence  of  which, 
the  field  operations  in  Washington  county  were  necessarily  sus- 
pended until  the  return  of  a  more  healthy  atmosphere. 

The  route  as  traced  between  Weverton  and  Cumberland,  is 
about  108  miles,  (being  some  20  miles  shorter  than  the  canal  line) 
and,  therefore,  by  it  and  the  rail  road  as  already  made,  Cumber- 
land is  about  187  miles  from  Baltimore,  and  there  is  some  proba- 
bility that  the  distance  may  be  reduced  to  180  miles. 

As  the  line  has  been  run  ascents  of  about  fifty  feet  to  the  mile 
through  Pleasant  Valley,  and  likewise  in  passing  the  cut-off  route 
by  Fifteen  mile  and  town  Creeks,  will  be  necessary — at  the  same 
time  this  line  entirely  avoids  the  vicinity  of  the  canal  line  from 
Weverton  to  the  North  Mountain,  forty-two  miles,  and  from  the 
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mouth  of  Fifteen  Mile  Creek  to  Oldtovvii,  nineteen  miles,  toge- 
ther sixty-one  miles;  and  leaving  a  distance  from  the  North 
Mountain  to  Hancock,  of  sixteen  miles,  and  thence  to  the  mouth 
of  Fifteen  Mile  Creek  of  fifteen  miles,  and  from  Oldtown  to  Cum- 
land,  sixteen  miles,  or  in  all,  of  forty-seven  miles,  situated  in  the 
immediate  vicinity  of  the  river,  and  frequently,  and  for  consi- 
derable distarjces,  in  contact  with  the  line  of  the  canal.  It  will 
be  impossible,  however,  to  determine  the  necessary  and  expe- 
dient degree  and  extent  of  collision  in  the  two  works,  and  con- 
sequently to  effect  a  conjc)int  location  of  them,  as  provided  for 
in  the  act  of  assembly,  and  having  a  due  regard  to  the  public  in- 
terests involved,  until  the  contemplated  surveys  in  Virginia  shall 
have  been  made:  And  it  is  expected  that  these  will  be  effected 
in  the  present  autumn,  and  early  part  of  the  ensuing  winter. 

No  estimate  has  yet  been  made  of  the  prooable  expense  of 
construction  upon  the  one  hundred  and  eight  miles  between  We- 
verton  and  Cumberland,  but  from  the  roughness  of  the  ground  in 
Pleasant  Valley,  and  in  the  vicinity  of  the  Beaver  and  Antietan 
creeks,  as  well  as  in  the  great  cut-off,  between  Fifteen  Mile 
Creek  and  Oldtown,  together  with  the  great  increase  of  expense 
that  will  be  consequent  upon  avoiding  the  canal  in  some  places 
where  it  will  be  near,  and  providing  for  a  joint  construction  of 
the  two  works  in  others,  the  graduation  and  bridging  will  be  very 
expensive,  and  it  may,  in  fact,  be  good  ecoi;()my  to  cross  and  re- 
cross  the  Potomac  so  as  to  avoid,  between  the  North  Mountain  and 
Cumberland,  a  great  part  of  the  heavy  expense  that  would  other- 
wise be  caused  by  the  proximity  of  the  canal.  The  surveys  when 
made,  will  doubtless  develope  the  necessary  facts  to  enable  those 
whose  duty  it  shall  be,  to  decide  upon  the  route  in  the  most  ju- 
dicious manner,  consistently  with  just  principles  and  the  best  in^ 
terests  of  all  parties. 

Upon  the  first  day  of  July  last,  Benjamin  H.  Latrobe,  in  pur- 
suance of  his  appointment  by  the  board  to  the  office  of  Engineer 
of  Location  of  the  Baltimore  and  Ohio  Rail  Road,  entered  upon 
the  duties  incident  to  his  office,  and  from  that  day  he  has  had  the 
immediate  charge  of  the  surveys  and  direction  of  the  several 
corps  upon  field  duty.  To  his  report,  therefore,  I  tnust  refer  for 
detailed  information  in  relation  to  these  operations,  and  for  a 
more  circumstantial  account  of  the  results  upon  the  several 
routes  already  adverted  to,  as  well  as  upon  those  hereinafter 
mentioned. 

Relative  to  the  operations  west  of  Cumberland,  already  allu- 
ded to,  1  may  be  allowed  to  remark  in  brief,  that  two  practicable 
routes  for  the  rail  road,  have  been  traced  from  Cumberland  to  Al- 
bright's farm,  on  the  summit  of  the  mountain  that  there  divides 
the  eastern  and  western  waters.  These  two  routes  have  a  maxi- 
mum grade  of  ninety-two  feet  to  the  mile;  the  one  is  route  No. 
3,  of  my  report,  on  the  reconnoissance,  page  54,  of  the  ninth 
annual  report — Ascending  upon  the  slopes  of  Wills'  creek  and 
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Jennings'  run,  and  crossing  the  Savage  Mountain  with  a  tunnel 
of  two  thirds  of  a  mile  in  length,  passing  about  four  hundred 
feet  below  the  apex  of  the  mountain;  and  the  other  is  route 
No.  4,  of  the  reconnoissance,  described  on  page  56,  of  the  ninth 
annual  report,  which  likewise  occupies  the  slopes  of  the  streams 
just  now  mentioned,  and  crosses  the  Savage  Mountain  at  the 
Cranberry  Swamp,  without  a  tunnel.  A  crossing  of  the  Savage 
Mountain  was  likewise  effected  as  described,  and  at  the  same 
two  places  by  means  of  a  practicable  route  of  the  same  maxi- 
mum orrade  of  ninety-two  feet  to  the  mile,  ascending  by  the  slopes 
of  Will's  Creek  and  of  Glaiten's  and  Jenning's  runs.  These 
routes  at  the  eastern  end  of  the  projected  tunnel  were  also  con- 
nected with  the  point  upon  the  summit  at  Albright's  farm  by  a 
devious  route  passing  over  the  summit  of  the  Savage  Mountain 
at  Rieber's  farm,  with  an  ascending  and  descending  grade  of 
ninety-two  feet  to  the  mile.  The  object  of  this  line  is  the  avoid- 
ing of  the  tunnel  by  passing  over  the  natural  summit. 

The  route  of  No.  6  of  the  reconnoissance,  page  (iO  of  the  9th 
annual  report,  and  of  a  grade  not  to  exceed  50  feet  to  the  mile, 
has  likewise  been  traced  from  Albright's  farm  to  Cumberland, 
but  from  its  roughness  of  character,  the  ground  passed  over  is 
so  unfavorable,  that  we  are  not  prepared  to  say  that  it  is  feasible; 
at  the  same  time  it  would  perhaps  be  premature  to  pronounce  it 
impracticable.  Whilst,  however,  a  route  to  attain  the  summit  in 
question,  and  of  an  inclination  not  to  exceed  50  feet  per  mile 
has  not  yet  been  proved  impracticable,  the  belief  is  strengthened 
that  a  line  of  an  intermediate  grade  between  50  and  9'2,  and 
perhaps  of  from  60  to  66  feet  per  mile  may  be  found :  Or  it  may 
be,  that  much  the  greater  part  of  the  altitude  can  be  surmounted 
with  ascents  not  exceeding  66  feet  per  mile,  whilst  a  compara- 
tively short  distance  may  have  an  inclination  of  9*2  feet  per  mile: 
And  the  route  No.  2,  page  49,  of  the  report  above  referred  to, 
may  turn  out  to  be  of  this  character.  The  route  last  mentioned 
will  attain  the  summit  at  a  point  called  the  Sand-patch,  several 
miles  north-westwardly  from  Albright's  farm,  and  about  three- 
fourths  of  a  mile  from  Absalom  Baer's  on  the  Somerset  road.  This 
line,  together  with  others  connecting  the  summit  at  Albright's, 
and  also  at  the  Sand-patch,  with  the  ravine  of  Casselman's  river 
and  passing  through  a  gap  in  Meadow  Mountain,  occupied  by 
Flaughcrty  creek,  will  soon  have  been  traced,  by  which  means 
the  relative  merits  of  the  several  routes  mentioned  will  be  as- 
certained. It  was  deemed  necessary  in  order  fully  to  comply 
with  the  resolution  of  the  5th  of  April,  already  referred  to,  to 
extend  these  preliminary  surveys  fiom  the  summit  to  Casselman's 
liver,  a  distance  of  from  JO  to  15  miles,  with  a  total  descent  of 
about  500  feet,  as  without  doing  so,  the  praticability  of  the  route 
westwardly  through  the  Meadow  (here  called  Alleghany)  moun- 
tain could  not  be  known. 

In  compliance  with  thy  instructions  of  the  22d  ult.,  to  that 
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^ffecl,  ihc  party  under  the  direction  of  John  D.  Steele,  and  which 
had  been  dispersed  on  account  of  sickness,  was  re-organized  by 
that  engineer,  and  by  direction  of  the  engineer  of  location,  and 
^etaikd  to  the  service  of  a  re-location  of  the  line  of  the  Balti- 
more and  Ohio  rail  road  at  Parr's  ridge,  in  order  to  ascertain  the 
practicability  of  dispensing  with  the  present  system  of  inclined 
planes  upon  that  ridge,  and  of  the  feasibility  of  a  route  across 
the  same,  upon  which  the  business  of  the  road  might  be  perform- 
ed by  locomotive  steam  power.  It  being  intended  that  this  par- 
ty should  resume  its  labors  in  Washington  county  upon  the  re- 
turn of  health  in  the  valley  of  the  Potomac. 

From  the  results  already  had  there  is  no  doubt  but  that  a 
line  involving  a  comparatively  cheap  construction,  may  be  tra- 
ced across  the  ridge  so  as  to  pass  the  summit  at  the  same  point 
now  occupied  by  the  rail  road,  and  at  a  grade  not  exceeding 
iiinety-two  feet  in  the  mile.  These  surveys  aie,  however,  not 
sufficiently  advanced  to  allow  us  to  say  whether  this  inclination 
should  be  reduced  below  this  rate  much  less  to  enable  us  to 
point  out  the  line  of  definitive  location  best  adapted  under  all  the 
©ircumstances  of  the  case,  to  the  object  in  view. 

These  planes  were  located  in  June,  1831,  at  which  time  it  was 
believed  that  the  inclination  of  a  rail  way,  for  general  trade  and 
intercourse,  should  not  be  allowed  to  exceed  about  thirty-five  feet  to 
the  mile,  especially  where  a  considerable  degree  of  curvature  was 
admitted,  unless  the  power  employed  should  be  that  of  fixed  en- 
gines, in  which  case  the  ascents  beyond  this  rate  would  be  con- 
centrated in  inclined  planes,  to  be  worked  by  those  stationary 
engines  by  means  of  ropes  and  other  apparatus  suited  to  the  oc- 
casion :  And  in  accordance  with  the  only  correct  principles  that 
then  prevailed  in  the  laying  down  of  railways,  the  system  of  in- 
clined planes  at  Parr's  ridge,  was  adopted,  and  the  road  con- 
structed accordingly.  The  erection  of  stationary  engines  and 
their  fixtures,  upon  the  planes,  has,  however,  been  deferred  from 
time  to  time;  animal  power  being  employed  as  a  temporary  sub- 
stitute. Finally  it  has  become  obvious,  from  improvements  in 
the  locomotive  engine,  that  the  fixed  engine  might  be  altogether 
dispensed  with,  and  that,  by  a  proper  modification  of  the  road 
the  action  of  the  locomotive  engine  could  be  advantageously 
extended  across  this  ridge,  and  throughout  the  entire  line  of  the 
road. 

No  very  essential  improvement  in  the  working  of  stationary 
steam  engines,  has  been  eflfected  within  the  last  four  or  five  years, 
or  even  within  the  last  ten  years.  Not  so,  however,  with  the  * 
locomotive  engine.  This  engine  has  undergone  very  great  im- 
provements in  that  time  ;  such  indeed,  as  almost  to  entitle  it  to 
the  appellation  of  a  new  machine.  And  the  most  important  of 
these  improvements  have  been  effected  within  the  last  three  or 
four  years.  Up  to  the  year  1829,  the  use  of  the  locomotive  en- 
gine was  mostly,  if  not  wholly,  confined  to  the  conveying  of 
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coals  upon  three  or  four  roads  in  England,    And  in  that  year  the 

investigations  of  Rastrick  and  Walker  for  the  Liverpool  and 
Manchester  Railway  Company,  led  them  to  adopt  19^  tons  gross, 
including  waggons,  but  exclusive  of  engine  and  tender,  as  the 
greatest  load  which  a  locomotive  engine  of  eight  tons  weight, 
with  steam  at  fifiy  pounds  to  the  square  inch,  should  draw  upon 
a  level  roaJ  at  ten  miles  an  hour;  and  they  found  that  the  engine 
could  barely  convey  itself  and  tender  at  the  speed  proposed  up 
the  inclinations  of  l-liG.  or  55  feet  to  the  mile,  which  had  been 
introduced  in  two  instances  upon  that  railway.  Consequently 
they  decided  in  favor  of  the  employment  of  stationary  power  at 
those  places.  Much  difference  of  opinion,  however,  existed  as 
to  a  preference  between  the  use  of  fixed  and  locomotive  engines 
even  on  the  level  parts  of  the  railway,  and  it  was  under  such 
circumstances  that  the  Liverpool  company  offered,  in  that  year  a 
premium  for  a  locomotive  engine  of  given  properties,  the  most 
important  condition  being  that  it  should  be  capable  of  drawing 
after  it  upon  the  level  parts  of  the  railway  twenty  tons  including 
the  tender  at  the  rate  of  ten  miles  an  hour  with  a  steam  pressure 
of  fifty  pounds  to  the  square  inch. 

In  the  month  of  October,  of  the  same  year,  1829,  several  new 
engines  appeared  upon  the  road  and  competed  for  the  prize, 
which  was  ultimately  awarded  to  the  "  Rocket"  engine,  the  per- 
formance of  which  was  equal  to  the  conveyance  on  a  level  of 
93  tons,  exclusive  of  the  engine  and  tender,  at  the  rate  of  four- 
teen miles  per  hour.  Wood  on  rail  roads,  1831,  p.  373,  London 
edition. 

From  this  time  the  engine  has  been  gradually  advanced  in  ef- 
ficiency, and  in  the  year  1831  there  appeared  no  advocates  for 
stationary  power  upon  the  Liverpool  and  Manchester  road.  The 
engines  upon  that  road  have  since  arrived  at  twice  the  power 
which  they  had  in  1831.  At  the  close  of  the  year  1830  the  first 
train  of  cars  laden  with  merchandize  passed  from  Liverpool  to 
Manchester,  at  which  time  there  were  ten  engines  constructed 
for,  or  in  use  upon,  that  road  ;  and  it  will  be  seen  from  a  state- 
ment in  Pambour,  p.  333,  that  the  subsequent  improvements  made 
in  the  course  of  the  next  three  years  had  the  effect  of  throwing 
out  of  use  the  whole  of  these  ten  engines.  He  states  that  of  the 
thirty  locomotive  engines  owned  by  the  company  in  the  year 
1834,  about  one-third  were  then  useless.  Being  of  the  earlier  con- 
struction, and  made  at  a  time  when  the  company  had  not  yet  ob- 
tained sufficient  experience  and  they  were  found  to  be  out  of  pro-i- 
portion  with  the  work  required  of  them.  Thus,  the  same  au- 
thor adds,  that  of  the  thirty  engines  mentioned,  ten  are  in  con- 
Btant  activity  upon  the  road  ;  ten  are  being  repaired  or  are  in  re- 
serve ;  and  ten  are  nearly  abandoned  for  the  reason  already  as- 
signed. 

Upon  the  Baltimore  and  Ohio  Rail  Road  the  curvatures  were 
to  great,  h%'\ng  of  a  radius  of  four  hundred,  and  in  one  instance 
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of  three  hundred  and  eighteen  feet,  that  many  doubted  the  prac- 
ticability of  running  locomotive  engines  upon  it.  However,  in 
consequence  of  the  perseverance  of  the  Piesident  and  Directors 
of  the  company,  an  engine  was  })laced  upon  the  road  in  the  year 
1831,  that  could  traveri^e  all  the  curvatures  with  facility,  and  convey 
fifteen  tons  at  a  speed  of  fifteen  miles  an  hour,  on  a  l(vel,  ihe  fuel 
being  anthracite  coal  ;  see  page  2-3  of  the  5lh  annual  report. 

In  two  years  from  that  time,  that  is,  in  tlje  year  l&3-j,  the  en- 
gines upon  this  road  were  of  such  power  as  to  authorise  for  the 
Washington  branch,  an  estimated  power  of  traction  equal  to 
11*20  lb.  or  of  the  conveyance  of  fully  ninety  tons  on  a  level  at 
a  velocity  of  ten  miles  an  hour,  being  equal  to  that  of  thirteen 
tons  (exclusive  of  the  engine  and  tender)  at  the  same  speed  up 
an  ascent  of  ninety-two  ieei  to  the  mile.  And  it  has  been  shown 
that  an  engine  now  upon  the  road  has  drawn  IKiJ  tons  at  ten 
miles  an  hour  upon  an  ascent  of  twenty  feet  to  the  mile,  thefric- 
tion  in  this  case  having  been  ascertained  to  be  131b.  per  ton,  and 
therfore  the  power  traction  exerted,  (beyond  the  friction  of  the  en- 
gine and  tender  on  a  level)  in  overcoming  the  friction  and  gravi- 
ty, was  2618  lb.  at  the  speed  mentioned.  This  is  equivalent  to 
the  conveyance  on  a  level  of  218  tons,  exclusive  of  the  engine 
and  tender,  and  up  an  ascent  of  ninety-two  feet  to  the  mile,  of 
40|  tons  at  ten  miles  an  hour;  the  friction  being  in  both  cases 
assumed — at  12  lb.  per  ton.  The  i)resent  engine  will  therefore 
convey  on  a  level,  fully  twice,  and  up  an  ascent  of  ninet\-two 
feet  to  the  mile,  three  times,  the  load  that  was  contemplated 
three  years  since  to  be  within  the  power  of  a  locomotive  engine 
Upon  these  respective  grades. 

It  is  very  obvious,  therefore,  that  the  efficient  action  of  the  lo- 
comotive engine,  can  now  be  extended  to  inclinations  of  a  much 
steeper  grade  than  formerly,  or  in  fact,  than  were  contemplated, 
even  three  or  four  years  since.  At  the  same  time  it  cannot  fail 
to  be  observed  how  very  disadvantageous  tlie  steeper  incliliations 
upon  a  railway  are.  It  will  be  seen  in  the  accorripanyiiig  table 
before  referred  to,  that,  the  friction  being  assumed  at  12  lb.  per 
ton,  the  useful  effect  of  the  engine  on  a  level,  is  reduced  to  one- 
half  upon  an  ascent  of  twenty-five  feet  per  mi'e,  to  one-fourih  at 
sixty-six  feet  per  mile,  and  to  one-fifth  at  ninety-two  feet  j^er 
mile.  Consequently  upon  lines  of  great  importance,  and  where 
the  higher  velocities  must  be  maintained,  in  winter  as  well  as  in 
summer,  the  grade  should  approxitnate  as  nearly  to  a  level  as 
practicable.  Where  mountains  intervene,  however,  a  very  near 
approach  to  a  level  being  manifestly  impossible,  it  then  becomes 
iiecessary  to  suffer  some  decrease  of  speed,  and  in  places,  a 
much  greater  expense  of  transit,  in  order  to  insure  the  practica- 
bility of  the  project.  And  it  is  confidently  believed,  from  a  just 
view  of  all  the  attendant  circumstances,  that,  upon  a  line  <>f  a 
mixed  and  reciprocal,  but  fluctuating  business,  and  upon  which 
the  transit  of  persons  will  be  an  item  of  importance,  steam,  by 
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locomotion,  may  be  advantageously  extended  to  inclinations  in 
the  road  of  sixty-six  feet,  and  even  of  ninety  or  one  hundred  feet 
to  the  mile,  rather  than  resort  to  stationary  engines  upon  inclined" 
planes  suited  to  their  action. 

Respectfully  submitted, 

J.  KNIGHT, 

ChieJ  Engineer, 
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Actual  Performances. 

1836. 

"George  Clinton,"  Wash- 
ington branch. 

1836. 

"Andrew  Jackson"  expe- 
riment on  inclined  planes 
at  Parr's  ridge,  steam  work- 
ing at  full  pressure. 

1835. 

"George  Washington" 
upon  the  Washington  branch. 
Trial  upon  the  ^V"ashington 
Branch. 
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LOCOMOTIVE  ENGINES, 

Their  designation  and  date  of  expe- 
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1836. 

"Phineas  Davis,"  trial  on 

Washington  branch. 
Same  engine  with  steam  at  ful 
pressure  without  cut-off. 

do.        do.  do. 
do.        do.  do. 

1836. 

Performance  of  an  engine  up- 
on the  Patterson  and  Hud- 
son Railway. 

1836, 

Train  usually  conveyed  by 
one  locomotive  engine  from 
Baltimore  to  foot  of  Planes 
at  Pair's  ridge. 

Estimate  in  my  report  of  Sep- 
tember, 1835,  for  Locomo- 
tive Engine  performances 
across  the  Alleghanies. 

Proposed  new  locomotive  en- 
gine for  high  grades;  cylin- 
der 14  inches  diameter,  and 
stroke  22  inches.  i 
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All  the  Engines  named  or  alluded  to  in  the  preceding  table 
have  each  two  cylinders,  with  a  22  inch  stroke;  the  diameter  of  the 
cylinder  in  the  Arabian  is  1*2  inches,  and  of  the  proposed  new  en- 
gine at  last  mentioned  in  the  table,  14  inches  ;  of  all  the  rest,  12J 
inches.  The  engines  are  each  upon  4  wheels  of  about  3  feet  in  di- 
ameter, and  (with  exception  of  that  first  stated)  have  connections 
to  bring  into  action  the  adhesion  of  the  entire  engine.  They  have 
likewise  this  peculiarity  in  Locomotive  Engines,  viz.  they  are  fur- 
nished with  cog  gearing  by  means  of  a  driver  and  pinion,  the  ef- 
fect of  which  is  that  for  every  stroke  of  the  piston,  of  22  inches, 
the  road-wheels  of  3  feet  diameter  perform  one  entire  revolution 
upon  the  rails,  that  is  to  say,  the  velocity  of  the  engine  upon  the 
rail  way,  is  to  the  velocity  of  the  piston  as  5.14  to  1. 

J.  KNIGHT,  Chief  Engineer, 


L  A  J 
REPORT 


or  THE 

ENGINEER    OF  LOCATION 

OF  THE 

BA.LTIMORE  AND  OHIO  RAIL  ROAD. 


Engineer's  Office,  > 
Baltimore,  October  1,  1836.  J 
To  Joseph  W.  Patterson,  Esqr. 

President  Baltimore  and  Ohio  Rail  Road  Company. 

Sir, — By  my  appointment  as  "Engineer  of  Location,"  on  the 
1st  of  last  July,  the  immediate  direction  of  the  surveys  then  in 
progress  for  the  extension  of  the  Baltimore  and  Ohio  rail  road 
westward  from  its  present  termination  in  the  valley  of  the  Poto- 
mac, were  committed  to  my  charge,  and  in  the  performance  of 
one  of  the  duties  thereby  devolving  upon  me,  I  beg  leave  to  sub- 
mit the  following  report  of  the  results  of  those  surveys,  so  far  as 
they  have  been  developed  at  the  present  date. 

In  the  months  of  April  and  May  last,  the  Chief  Engineer,  under 
the  orders  of  the  Board  of  Directors,  took  the  necessary  mea- 
sures for  the  commencement  of  the  surveys  in  question,  by  the 
organization  of  four  distinct  parties,  each  under  the  control  of 
an  officer  qualified  to  conduct  the  field  operations  of  the  service, 
under  the  instructions  with  which  he  furnished  them  for  their 
government.  It  was  deemed  necessary  to  employ  so  considera- 
ble a  number  of  persons  in  the  prosecution  of  the  surveys,  in 
consequence  of  their  great  extent  and  complication,  and  the  earn- 
est desire  entertained  by  all  who  were  interested  in  the  work,  to 
know  how  far  the  nature  of  the  country  to  be  traversed  in  its  west- 
ward progress,  favored  the  proposed  prolongation  of  it  to  its  ori- 
ginal destination  at  the  Ohio  river.  The  route  through  its  entire 
length,  presented  many  interesting  questions  with  respect  to  its  lo- 
cation, but  the  points  of  peculiar  and  pressing  importance  were 
two: 

First — The  crossing  of  the  Alleghany  range  of  mountains,  from 
the  eastern  to  the  western  waters. 

Second — The  ascent  of  the  valley  of  the  Potomac,  from  Har- 
per's Ferry  or  its  vicinity,  to  the  eastern  base  of  those  moun- 
tains at  the  town  of  Cumberland.  The  difficulties  to  be  sur- 
mounted in  the  accomplishment  of  the  former  object  were  alto- 


54 


gether  of  a  physical  description,  dependant  upon  the  bold  fea- 
tures of  the  alpine  region  through  which  a  passage  was  to  be 
effected;  while  the  obstacles  to  be  overcome  in  the  attainment 
of  the  latter,  principally  grew  out  of  the  preoccupation  of  the 
Maryland  side  of  the  valley  by  the  Chesapeake  and  Ohio  canal. 
In  order,  therefore,  that  the  practicability  of  overcoming  both  of 
these  impediments  to  the  advance  of  the  road  might  as  speedily 
as  possible  be  put  to  the  test,  a  simultaneous  survey  of  the  whole 
distance  between  Harper's  Ferry  and  the  summit  of  the  Alle- 
ghanies,  was  begun  and  carried  on  with  a  rapidity  proportioned  to 
the  number  of  the  parties  engaged  in  its  prosecution.  Those  par- 
ties having  been  originally  formed,  and  their  operations,  up  to  the 
1st  July,  directed,  as  above  boserved,  by  the  Chief  Engineer,  who, 
in  his  report  will  describe  the  names  and  spheres  of  duty  of  the 
officers  commanding  them,  I  will,  avoiding  a  repetition  of  his 
statements  in  regard  to  those  particulars,  proceed  to  exhibit  the 
facts  determined  by  the  services  which  they  have  respectively 
performed  up  to  the  present  peiiod. 

I  will  speak  first  of  the  surveys  in  the  valley  of  the  Potomac, 
between  Harper's  Ferry  and  Cumberland,  as  they  first  present 
themselves  in  continuation  of  the  road  from  its  present  termina- 
tion. The  State  of  Maryland  in  her  subscription  to  the  stock  of 
the  Baltimore  and  Ohio  rail  road  at  its  last  session,  having  re- 
quired, under  a  penalty,  that  the  route  should  be  made  to  pass 
through  Boonsborough  and  Hagerstown  in  Washington  county, 
it  became  necessary  in  order  to  comply  with  that  condition,  that 
the  extension  of  the  road  should  take  place,  not  from  its  present 
western  extremity  opposite  Harper's  Ferry,  but  from  a  point 
about  three  miles  short  of  it,  at  Weverton  at  the  mouth  of  Is- 
rael's creek,  a  stream  watering  Pleasant  Valley,  which  lies  be- 
tween the  Elk  hill  and  the  South  Mountain — By  this  water  course 
the  oniy  practicable  exit  from  the  Potomac  Valley  in  the  direc- 
tion of  Boonsborough,  was  to  be  obtained,  unless,  by  selecting 
some  place  of  departure  still  lower  down  the  river,  a  crossing  of 
the  South  Mountain  were  encountered.  The  line  was  therefore 
carried  up  Pleasant  Valley,  and  over  the  summit  which  at  the 
distance  of  seven  miles  from  the  Potomac  unites  the  two  moun- 
tains above  named,  by  a  transverse  ridge,  and  divides  the  waters 
of  Israel's  creek  from  those  of  a  branch  of  the  Antietam — This 
summit  was  found  about  490  feet  higher  than  the  level  of  the  rail 
road  at  the  river,  and  in  order  to  pass  over  it  with  a  cutting 
not  exceeding  50  feet  in  depth,  a  uniform  grade  of  50  feet  per 
mile  was  discovered  to  be  necessary — Indeed  this  grade  would 
not  have  been  of  sufficient  steepness  to  accomplish  the  ascent 
had  it  been  made  to  start  from  the  level  of  the  rail  road  at  the 
mouth  of  Israel's  creek.  It  became  necessary  to  attain  an  ele- 
vation above  the  road  of  about  84  feet  at  that  place,  previous  to 
the  commencement  of  the  proposed  ascent,  and  this  prelimina- 
ry altitude  was  only  to  be  obtained  by  actually  leaving  the  exist- 
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ing  track  at  a  point  about  If  miles  down  the  Potomac,  tnd  rising 
at  the  same  rate  of  50  feet  per  mile  along  the  end  slope  of  the 
South  Mountain  which  here  breaks  down  to  the  river.    In  as- 
cending Israel's  creek  an  expensive  graduation  is  encountored,  the 
surface  being  furrowed  by  deep  ravines  of  frequent  recurrence, 
and  involving  heavy  cutting  and  filling.    The  route  is,  however, 
quite  practicable,  and  is  direct  in  its  general  course,  and  without 
curves  of  a  shorter  radius  than  1000  feet.    After  passing  the  sum- 
mit with  the  deep  cut,  before  mentioned,  of  50  feet,  the  grades 
become  reduced  to  a  maximum  of  25  feet  per  mile,  which  they 
do  not  exceed  in  the  passage  of  the  line  through  Boonsborough 
and  Hagerstown  to  the  summit  of  the  Salsbury  ridge,  dividing 
the  waters  of  the  Antietam  from  those  of  the  Conecocheague, 
the  minimum  radius  of  curvature  also  remaining  unaltered. 
From  the  summit  at  the  head  of  Israel's  creek  to  Boonsborough 
is  about  7  miles,  and  the  graduation  is  heavy — Thence  to  Ha- 
gerstown the  distance  is  11  miles,  and  the  ground  over  which 
the  line  passes  very  uneven  for  a  considerable  part  of  the  dis- 
tance, especially  about  the  Beaver  creeks,  the  crossing  of  which 
will  be  very  expensive.    The  line  was  so  run  as  to  pass  immediate- 
ly through  both  of  the  towns,  principally  along  streets  already  lo- 
cated. From  the  summit  of  Salsbury  ridge,  about  3  miles  west  of 
Hagerstown,  to  the  Conecocheague,  a  distance  of  about  6  miles, 
the  line  descends  at  a  grade  of  35  feet  per  mile,  and  thence  to 
the  Potomac,  at  the  narrows  of  the  North  Mountain,  a  further 
distance  of  about  9  miles,  it  is  conveyed  at  grades  of  25  feet  per 
mile  and  under,  with  a  graduation  of  a  character  not  very  costly. 
The  entire  distance  from  the  Potomac  at  the  mouth  of  Israel's 
creek  to  the  Potomac  at  the  North  Mountain,  is  43  miles  by  the 
survey  just  deseribed,  for  which  entire  distance  the  river  is  alto- 
gether avoided.    The  route  then  which  the  act  of  the  legislature 
has  indicated  has  been  shewn  to  be  maintainable  at  a  certain  ex- 
pense of  construction,  and  at  the  cost  of  certain  disadvantages 
which  will  be  made  to  appear  in  the  following  description  of 
another  route  between  the  points  upon  the  river  now  spoken  of. 

This  route  takes  up  the  present  road  at  the  furthest  point 
which  it  has  reached,  opposite  Harper's  Ferry,  and  continues  it 
along  the  margin  of  the  river  on  the  inner  border  of  the  canal  to 
the  mouth  of  the  Antietam,  a  distance  of  8  miles- — The  gradua- 
tion for  that  distance  would  be  costly,  only  where  the  rail  road 
must  be  supported  contiguous  to  the  canal  by  a  wall,  such  as  se- 
parates the  two  works  at  the  narrow  passes  below — A  wall  would 
be  needed  for  4  of  the  8  miles  for  which  the  rail  road  and  canal 
would  be  in  contact — From  the  mouth  of  Antietam  the  route, 
leaving  the  river,  ascends  the  creek  about  7  miles,  with  a  line  con- 
siderably curved,  in  some  cases  with  a  radius  of  about  600  feet, 
but  with  grades  not  exceeding  20  feet  per  mile,  and  a  graduation 
not  very  expensive — It  thence  crosses  the  country  a  distance  of  12 
miles  towards  the  Conecocheague,  passing  over  the  Salsbury 
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ridge,  and  falling  into  the  Hagerstown  route  at  the  point  where 
it  crosses  that  stream,  about  '2  miles  above  Williamsport — The 
length  of  this  line  from  Harper's  Ferry  to  the  narrows  of  the 
North  Mountain  is  36  miles,  being  7  miles  shorter  than  the  dis- 
tance from  Weverton  to  the  same  point,  by  the  Boonsborough 
and  Hagerjtown  route — But  as  Harper's  Ferry  is  3  miles  above 
Weverton,  the  distance  from  the  latter  to  the  North  Mountain  is 
39  miles  by  the  river  route,  which  is  therefore  only  4  miles  shorter 
than  the  other — Upon  the  two  routes,  however,  the  difference  in 
the  length  of  new  railway  to  be  made,  will  be  7  miles,  increas- 
ed by  the  distance  of  one  mile  and  two-thirds,  which  will  occur 
between  Weverton  and  the  point  in  the  present  railway  down 
the  river,  from  which  the  new  track  must  take  its  departure,  which 
will  make  the  additional  length  of  road  required  upon  the  Plea- 
sant Valley  route  equal  to  eight  and  two  third  miles. 

Tho  two  routes  would  be  about  equal  in  regard  to  curvature, 
but  a  considerable  superiority  in  respect  to  grade  would  belong 
to  the  river  route,  upon  which  it  would  not  be  necessary  to  em- 
ploy a  more  rapid  rate  of  ascent  than  25  feet  per  mile,  except- 
ing perhaps,  in  ascending  from  the  Antietam  to  the  Salsbury  ridge 
summit,  where  50  feet  per  mile  might  be  required  for  perhaps 
three  miles,  while  upon  the  Pleasant  Valley  route  the  same  as- 
cent per  mile  would  embrace  a  continued  distance  of  about  9 
miles.  The  absolute  elevation  surmounted  upon  the  latter  route 
will  also  probably  amount  to  at  least  300  feet  more  than  upon  the 
former,  though  we  cannot  at  present  institute  an  exact  compari- 
son between  the  two,  as  the  survey  of  the  river  route  was  left  in- 
complete by  the  breaking  up,  by  sickness,  of  the  party  engaged 
in  it. 

The  presence  of  the  canal  upon  the  river  would  certainly  some- 
what embarrass  the  rail  road  in  its  construction,  and  render  it 
much  more  costly  than  if  the  ground  were  unoccupied  by  that 
work — Inasmuch,  however,  as  the  rail  road,  by  means  of  the  via- 
duct nearly  finished  at  Harper's  Ferry,  will  be  connected  at  that 
place  with  the  Virginia  side  ;  it  might  be  continued  up  the  Po- 
tomac upon  that  shore  to  the  mouth  of  Antietam,  and  there  be 
made  to  recross  the  river  upon  another  bridge,  the  cost  of  which 
might  be  much  less  than  that  of  the  walling  required  to  sustain  it 
along  side  of  the  canal.  It  would  appear  then,  that  upon  either  of 
the  two  routes  which  have  been  described,  all  collision  with  the  ca- 
nal may  be  avoided  for  the  whole  of  the  distance  between  We- 
verton or  Harper's  Ferry  and  the  Narrows  of  the  North  Mountain, 

Proceeding  with  the  route  up  the  Potomac  from  the  latter  point, 
we  find  the  line  remarkably  direct  for  about  17  miles  to  Round 
Hill,  4  miles  above  Hancock  with  grades  not  exceeding  about  20 
feet  per  mile,  and  a  graduation  of  rather  moderate  cost.  For  this 
entire  distance  there  is  no  serious  interference  with  the  canal,  the 
transverse  slope  being  suflficiently  gentle  to  allow  of  such  a  space 
between  the  two  works  as  to  render  walling  unnecessary;  at  about 
7  miles  below  the  town  of  Hancock,  the  rail  road  indeed  encoun- 
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ters  the  turnpike,  and  is  obliged  to  cross  and  recross  it  4  or  5 
times  in  as  many  miles.  In  keeping  clear  of  the  canal  the  loca- 
tion is  thus  embarrassed  by  coming  in  contact  with  another  work 
which  is  however  much  more  manageable,  yet,  in  accommodating 
which,  it  is  neces&ary  to  introduce  frequent  undulations  in  the 
grades.  Round  Hill  is  easily  encircled  by  the  line,  which,  after 
making  another  much  more  abrupt  bend  around  a  spur  of  Ton- 
oloway  hill,  pursues  a  direct  course  to  the  mouth  of  Sideling  hill 
creek  12  miles  above  Hancock.  The  cost  of  construction  be- 
tween Round  hill  and  Sideling  hill  creek  will  be  rather  heavy, 
the  grades  which  alternatively  ascend  and  descend  need  not  ex- 
ceed 20  feet  per  mile,  nor  the  radius  of  curvature  be  shorter  than 
1000  feet.  For  most  of  the  distance  the  canal  and  rail  road  must 
be  very  near  each  other,  but  actually  in  contact  at  only  a  few 
places.  From  the  North  mountain  up  to  this  point,  a  distance 
of  26  miles,  the  facilities  for  the  construction  of  both  works  upon 
the  Maryland  shore  would  seem  to  invite  a  continuation  of  the 
rail  road  upon  that  side  of  the  river.  At  Sideling  hill  creek  the 
character  of  the  valley  changes,  the  stream  becoming  much  more 
serpentine  and  the  hills  which  bound  it  more  precipitous  and 
rocky.  There  is  no  chance  however  of  escaping  from  the  im- 
mediate margin  of  the  river  till  the  mouth  of  Fifteen-mile-creek 
is  reached,  4  miles  above,  and  for  the  greatest  pait  of  that  distance 
the  rail  road  and  canal  must  be  in  close  contact,  unless  the  former 
should  escape  the  collision  by  a  double  crossing  of  the  Potomac, 
one  below  the  mouth  of  each  creek,  the  advantage  of  which 
would  be  doubtful.  Having  thus  been  compelled  for  a  distance 
of  30  miles  to  follow  the  river  faithfully,  there  fortunately  offers 
at  the  point  now  reached,  an  opportunity  of  taking  leave  of  it 
and  not  returning  to  it  until  Old  Town  is  reached,  a  distance  of 
20  miles,  for  the  whole  extent  of  which  its  valley  is  of  the  most 
sinuous  and  rugged  character,  so  much  so  indeed  that  to  pursue 
all  its  windings  would  more  than  double  the  distance  without 
greatly  diminishing  the  cost  per  mile  of  the  construction.  In 
tracing  therefore  the  route  by  the  river  between  the  mouth  of  Fif- 
teen mile  creek  and  Old  Town,  so  many  bends  of  the  river  are  cut 
off  as  to  reduce  the  distance  gained  by  the  route  across  the  coun- 
try between  the  same  points,  to  but  half  a  mile.  In  effecting 
these  frequent  curtailments  of  the  curvatures  of  the  river,  it  is  ne- 
cessary to  sustain  high  levels,  ascending  and  descending  continu- 
ally at  grades  of  from  25  to  50  feet  per  mile,  and  encountering  very 
heavy  embankments  and  deep  cuttings  or  tunnels.  It  is  through 
one  of  the  elevated  necks  of  land  thus  cut  off,  that  the  canal  is 
conveyed  by  a  tunnel  of  J  a  mile  in  length.  The  elevated  posi- 
tion upon  the  slopes  which  the  rail  road  is  obliged  to  take  when 
following  the  course  of  the  stream,  in  order  to  avail  itself  of  the 
occasions  which  offer  for  deviating  from  the  line  of  the  canal 
which  is  compelled  to  adhere  much  more  closely  to  the  river,  pre- 
vents so  serious  an  interference  between  the  two  works,  as  would 
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happen  if  they  were  more  nearly  upon  a  level,  yet  there  are  still 
several  points  of  contact  between  them,  which  would  be  the 
source  of  considerable  difficulties  in  the  construction  of  both. 
Under  these  circumstances,  attendant  upon  a  location  of  the  road 
along  the  river  between  the  points  above  mentioned,  it  is  mani- 
fest that  the  cross  cut  route,  though  not  gaining  much  in  distance, 
must  present  strong  claims  to  attention,  and  great  interest  was 
felt  in  its  survey,  which  resulted  in  shewing  a  route  entirely  prac- 
ticable, within  the  same  limits  of  grade  and  curvature  demanded 
by  the  river  line.  The  cross  cut  route  ascends  the  valley  of  Fif- 
teen mile  creek  for  about  6  miles  in  which  distance  that  stream 
breaks  through  Town  hill  and  Green  Ridge,  and  is  consequently 
very  crooked  and  rocky,  it  thence  passes  up  the  ravine  of  Rock 
Lick  Run,  4  miles  more  to  the  main  divide,  between  the  drains  of 
Fifteen  mile  creek  and  Town  creek.  This  ridge  is  here  depres- 
sed in  a  remarkable  manner,  the  pass  which  it  offers  at  this  place 
being  probably  800  or  1000  feet  lower  than  the  adjacent  eleva- 
tion of  the  same  range  of  hills  on  either  side.  From  the  sum- 
mit which  is  reached  with  a  grade  of  about  50  feet  per  mile,  and 
passed  by  a  practicable  cut  of  70  or  80  feet  in  depth,  the  line 
decends  at  the  same  grade  to  Town  creek  which  it  crosses,  and 
thence  after  surmounting  two  subordinate  summits  reaches  the 
river  valley  at  the  village  of  Old  Town,  2  miles  above  the  south 
branch  of  the  Potomac. 

The  cross  cut  route  just  described  cannot  be  maintained  with- 
out considerable  cost  of  graduation  and  bridging,  but  in  those 
particulars  it  will  probably  be  less  expensive  than  the  route  by  the 
river.  Enjoying  then  as  it  does  some  advantage  in  point  of  length 
and  a  great  recommendation  in  its  freedom  from  contact  with  the 
canal,  its  pretensions  to  preference  are  certainly  not  without 
weight;  before  however  a  proper  comparison  of  the  relative  merits 
in  all  respects  of  these  lines  can  be  made,  more  minute  surveys 
and  calculations  must  be  executed.  From  Old  town  to  Cumber- 
land the  distance  is  16  miles,  for  a  considerable  part  of  which  the 
canal  and  rail  road  if  located  on  the  same  side  of  the  river,  must 
be  constructed  side  by  side,  at  an  increased  cost  to  both,  or  at  a 
greatly  augmented  expense  to  the  rail  road  if  independently  lo- 
cated upon  a  level  sufficiently  high  to  make  the  points  of  colli- 
sion but  few  in  number.  The  rail  road  may  however  be  placed 
on  the  Virginia  shore,  by  crossing  the  North  branch  of  Potomac, 
a  short  distance  above  its  confluence  with  the  South  branch,  at  an 
advantageous  site  for  a  viaduct,  and  thence  continuing  on  that 
shore  for  about  10  miles,  of  generally  favourable  ground,  then  re- 
crossing  the  river  and  canal  at  a  considerable  bend  of  the  stream, 
and  thence  again  coming  back  to  the  V  irginia  side  about  2  miles 
above,  where  the  river  returns  from  a  circuit  which  it  has  made. 
The  south  margin  may  then  be  pursued  to  a  point  opposite  Cum- 
berland, where  the  river  may  be  once  more  passed,  either  above 
or  below  the  mouth  of  Wills' creek,  and  in  a  favourable  direction 
for  continuing  its  way  up  that  valley  in  ascending  the  Allegha- 
nies. 
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From  the  preceding  description  of  the  general  characteristics  of 
the  route  through  the  valley  of  the  Potomac  from  near  Harper's 
Ferry  to  Cumberland,  the  principle  facts  and  conclusions  may 
be  thus  concisely  stated. 

1.  From  the  present  termination  of  the  rail  road  to  the  Nar- 
rows of  the  North  Mountain,  there  are  two  feasible  routes, 
one  from  Weverton  by  Pleasant  valley,  Boonsborough  and  Ha- 
gerstown,  43  miles  in  length,  and  avoiding  the  river,  and  conse- 
quently the  canal  for  the  whole  distance— the  other  from  Harper's 
Ferry  by  the  vallies  of  the  Potomac  and  Antietam,  36  miles 
in  length,  and  avoiding  a  contact  with  the  canal  by  the  aid  of  a 
viaduct  over  the  river  at  the  mouth  of  Antietam. 

2.  From  the  Narrows  of  the  North  Mountain  for  a  distance  of 
17  miles  to  a  point  3  miles  above  Hancock,  there  is  a  favourable 
route  along  the  Maryland  shore  of  the  river,  without  much  embar- 
rassment from  the  canal,  and  making  questionable  the  expedien- 
cy of  crossing  the  river  to  avoid  that  work. 

3.  From  the  point  last  mentioned  to  the  mouth  of  Fifteen  mile 
creek,  a  distance  of  13  miles  the  two  works  must  be  in  frequent 
contact  unless  two  or  more  crossings  of  the  river  by  the  rail  road 
are  resorted  to,  to  prevent  that  result. 

4.  From  the  mouth  of  Fifteen  mile  creek  to  Old  Town,  there  are 
two  practicable  routes  of  a  nearly  equal  length  of  about  20  miles, 
the  one  by  the  river  valley  occasionally  interfering  with  the  canal, 
and  the  other  by  the  drains  of  Fifteen  mile  and  Town  creeks,  cut- 
ting across  the  country  north  of  the  river  and  keeping  clear  of  the 
canal  altogether. 

5.  From  Old  town  to  Cumbertand  16  miles,  the  route  must 
confine  itself  to  the  river,  but  has  its  choice  of  the  two  sides  al- 
ternately at  its  option,  and  if  occupying  the  Maryland  shore  al-^ 
together,  must  be  brought  into  numerous  collisions  with  the  canal. 

The  entire  distance  from  Weverton  to  Cumberland  by  the 
Pleasant  Valley  route  is  108|  miles,  and  by  the  Antietam  route 
104i  miles- 

The  frequent  crossings  of  the  Potomac  river  which  have  been 
spoken  of,  may  be  considered  objectionable  on  the  score  of  ex- 
pense. The  bridges  required  will  undoubtedly  be  somewhat  ex- 
pensive, although  their  cost  will  be  much  diminished  as  we  ascend 
the  river  which  from  the  South  Branch  upwards,  (above  which  the 
more  frequent  and  perhaps  the  only  advisable  crossings  would 
take  place,)  becomes  a  stream  of  very  inferior  magnitude.  Against 
the  cost  of  these  viaducts  should  be  placed  the  great  saving  in 
expense  of  graduation  arising  from  an  uncontrolled  command 
of  the  ground  along  the  marcrin  of  the  river,  few  of  whose  slopes 
are  without  sufficient  room  at  their  bases  to  admit  the  economi- 
cal construction  of  a  rail  road  alone,  though  too  narrow  to  allow 
of  its  being  cheaply  built  in  conjunction  with  a  canal.  By  taking 
by-turns  either  side  of  the  Potomac,  much  curvature  and  distance 
would  be  saved,  and  greater  facilities  and  inducements  afibrded 
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for  the  construction  of  Branch  roads  leading  up  the  numerous 
fertile  vallies,  as  many  of  which  pour  their  tributary  waters  into 
their  parent  stream  from  the  territories  of  Virginia  upon  the  right 
hand,  as  from  those  of  ^Maryland  and  Pennsylvania  upon  the 
left.  No  part  of  the  Virginia  shore  having  been  as  yet  actually 
surveyed,  the  opinions  expressed  with  reference  to  the  probable 
advantage  of  its  occasional  occupation  by  the  route,  depend  for 
their  confirmation  upon  the  surveys  proposed  to  be  made,  as  soon 
as  that  region  becomes  healthy,  under  the  direction  of  the  Chief 
Engineer  as  commissioner  on  behalf  of  the  rail  road  company, 
to  act  in  conjunction  with  a  like  officer  on  the  part  of  the  canal 
company,  in  determining  the  number  and  extent  of  the  places  at 
which  the  two  works  must  be  brought  into  contact. 

The  surveys  which  have  been  made  in  the  valley  of  the  Poto- 
mac, with  their  satisfactory  results  having  been  now  described,  I 
proceed  to  report  the  still  more  interesting  and  equally  en- 
couraging information  derived  from  the  operations  of  the  parties 
acting  under  my  direction  in  the  mountains. 

In  the  summer  of  1835,  an  examination  of  the  part  of  the  Al- 
leghany region  in  question,  was  made  by  the  chief  engineer,  in 
whose  able  report  appended  to  the  ninth  annual  report  of  the 
President  and  Directors,  upon  his  general  reconnoissance  from 
Cumberland  to  Wheeling  and  Pittsburg,  all  the  principal  routes 
were  described  which  offered  apparently  feasible  modes  of  cros- 
sing the  main  divide  between  the  eastern  waters  of  the  Potomac 
and  the  western  streams  of  the  Youhiogany  and  Casselman's 
rivers.  His  examination  of  the  district  embracing  the  drains  of 
those  water  courses,  heading  in  the  elevated  country  to  be  cros- 
sed, had  been  so  careful  as  to  leave  me  but  little  more  to  do 
than  to  direct  the  instrumental  survey  of  the  routes  indicated  in 
his  report,  and  the  projection  of  several  of  which  exhibited  the 
high  professional  ability  of  that  officer,  and  his  clear  discern- 
ment of  the  relative  advantages  of  the  various  locations  offered 
by  a  of  region  singularly  perplexed  topography.  So  particular  has 
been  his  description  in  the  report  alluded  to,  of  the  several  prac- 
ticable lines  over  the  summit  between  Cumberland  and  the  con- 
fluence of  the  Youhiogany  and  Casselman's  rivers,  that  I  shall 
speak  of  those  lines  as  routes  whose  general  features  are  already 
known,  under  the  following  numbers  and  designations  contained 
in  the  general  synopsis  of  routes  in  page  62  of  that  report. 

1st.  The  route  by  the  north  branch  of  Potomac,  Savage,  Crab 
Tree,  Deep  Creek,  Bear  Creek,  and  Youhiogany  river. 

2d.  The  route  by  Wills  Creek,  Bowmans,  Flaugherty  Creek 
and  Casselman's  River. 

3d.  The  route  by  Wills  Creek,  Jenning's  Run,  Albright's, 
Flaugherty  and  Casselman's,  with  a  Tunnel. 

4th.  The  route  by  Jenning's  or  Braddock's  Run,  Cranberry 
Swamp,  Flaugherty  and  Casselman's  rivers. 

5th.  The  route  by  Braddock's  and  Jenning's  run,  Vaughan's, 
Beall's  tavern,  Flaugherty  and  Casselman's,  with  a  tunnel. 
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6th.  The  route  by  Wills'  Creek,  Laurel  Run,  Albright's,  Flaugh- 
erty  and  Casselman's,  maximum  grade  50  feet  per  mile. 

The  practicability  of  crossing  the  Alleghany  mountains,  with 
a  gfade  not  exceeding  50  feet  per  mile,  which  is  suggested  in 
the  description  of  the  6lh  route,  was  an  idea,  which  startled  by 
its  novelty,  and  warred  so  much  against  all  existing  conceptions 
of  the  great  height  and  rugged  wildness  of  that  elevated  chain, 
that  it  was  thought  too  flattering  to  be  true — Yet  its  theoretical 
feasibility  was,  from  the  first,  not  to  be  questioned  ;  as  the  alti- 
tude of  the  summit  to  be  passed,  as  well  as  the  distance  between 
it  and  Cumberland,  having  been  positively  ascertained  by  the  sur- 
veys of  the  Board  of  Internal  Improvement,  the  height  and  length 
of  the  plane  of  acclivity  weie  known,  and  consequently  also  its 
angle  of  inclination — There  was,  nevertheless,  so  much  doubt  in 
regard  to  its  practical  feasibility,  on  the  score  of  the  expense 
which  the  maintenance  of  that  grade  would  involve,  that  the  de- 
termination of  the  latter  question  became  an  immediate  object 
of  great  solicitude,  and  accordingly  the  instrumental  survey  of 
the  proposed  line  was  commenced  at  the  same  time  with  those 
upon  the  Potomac.  The  brigade  to  which  this  duty  was  assigned, 
began  its  survey  at  the  summit  at  Albright's,  and  traced  the  as- 
sumed grade  of  50  feet  per  mile,  down  the  ravine  of  Laurel  Run 
to  Wills'  Creek,  and  thence  by  the  valley  of  that  creek  to  Cum- 
berland— In  sustaining  a  uniform  rate  of  descent  along  a  water 
course,  falling  with  every  variety  of  declivity,  and  for  several  miles 
from  its  head  with  nearly  three  times  the  rapidity  of  the  grade, 
the  position  of  the  line  upon  the  side  slopes  of  the  ravine  became 
more  and  more  elevated  until  at  the  mouth  of  Laurel  Run,  whose 
fall  is  about  140  feet  per  mile,  it  had  reached  a  height  of  upwards 
of  400  feet  above  the  bed  of  that  stream  at  its  junction  with 
Will's  creek.  In  the  descent  of  Laurel  Run,  whose  course  is 
very  direct,  and  whose  lateral  tributaries  are  inconsiderable,  it 
was  not  practicable  to  add  to  the  length  of  the  line  so  as  to  aug- 
ment much  its  absolute  descent.  Upon  arriving  at  the  valley  of 
Wills'  creek,  whose  slopes  are  more  indented  by  side  drains, 
opportunities  offered  of^  extending  the  distance  of  the  route, 
and  after  passing  round  the  end  of  little  Savage  mountain,  the 
glen  of  Savage  run,  which  forms  a  deep  hollow  between  great 
and  little  Savage,  afforded  the  means  of  prolonging  the  line  by 
ascending  and  descending  that  run  upon  its  opposite  sides.  The 
route  then  encircled  the  end  of  great  Savage,  and  soon  after  en- 
countered the  vale  of  Clites'  run,  which  presented  another  oppor- 
tunity of  losing  distance.  Glattens  run  was  next  reached,  and 
aided  also  in  increasing  the  length  of  the  route,  which,  by  its 
prolongation  and  the  preservation  of  its  uniform  rate  of  descent, 
was  at  last  brought  down,  at  the  mouth  of  Jennings'  run,  to  the  bot- 
tom lands  of  Wills'  creek,  the  moderate  fall  of  whose  water  it 
thence  pursues  to  Cumberland.  In  the  execution  of  this  import- 
ant survey  which  has  very  recently  been  finished,  the  difBculties 
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encountered  have  been  so  numerous  and  considerable,  as  very 
very  much  to  postpone  its  completion.  Over  a  surface  of  more 
rugged  character  few  experimental  lines  of  equal  length  have 
been  carried.  To  obtain  even  a  mere  approximation  to  the 
proper  position  of  the  line,  frequent  corrections  of  lines  previ- 
ously run  had  to  be  made,  and  much  would  have  still  to  be  done  in 
the  precise  staking  out  of  it  for  construction,  were  that  in  con- 
templation. The  distance  upon  it  from  Cumberland  to  the  sum- 
mit between  the  Eastern  and  Western  waters  at  Allbright's  will 
be  37  miles.  The  height  of  that  summit  above  the  level  of  the 
Potomac  at  Cumberland  is  1846  feet.  Reducing  the  natural 
summit  by  a  cut  of  70  feet,  (which  cannot  be  made  deeper  as  the 
adjacent  waters  of  Flaugherty  are  but  77  feet  below  it,)  and 
placing  the  line  at  Cumberland  say  16  feet  above  the  river,  the 
elevation  to  be  overcome  is  1760  feet,  occupying  SOJ  miles  of 
distance  at  a  grade  of  50  feet  per  mile,  and  leaving  1^  miles  of 
additional  distance  lo  be  used  in  such  modifications  of  that 
grade  as  might  be  advantageous  upon  a  location.  The  curva- 
tures of  this  line  are  frequent — it  is  indeed  a  continued  serpen- 
tine meandering  of  the  hill  sides  for  almost  the  entire  distance, 
and  so  narrow  are  the  mountain  spurs  and  hollows,  that  a  radius 
of  400  feet  does  not  afford  sufficient  abruptness  of  deflection  to 
accommodate  their  slopes,  and  deep  and  constant  cutting  and 
filling  is  still  required  leading  to  heavy  expense  in  the  graduation 
and  bridging.  To  determine  however  satisfactorily  the  question, 
whether  the  great  costliness  of  this  route  would  more  than  ba- 
lance the  signal  advantages  attendant  upon  the  moderate  accli- 
vity of  its  grade,  a  most  careful  and  elaborate  location,  and 
calculations  of  corresponding  precision  must  be  made.  All  that 
can  at  present  be  said  in  regard  lo  it,  is  that  it  is  not  positively 
impracticable. 

Happily,  however,  the  question,  whether  the  Alleghanies  can 
be  crossed  by  grades  suited  to  the  capacity  of  the  locomotive  en- 
gine, does  not  depend  upon  the  feasibility  of  the  route  just  de- 
scribed, as  will  be  shewn  in  the  subsequent  description  of  the 
other  lines  of  ascent  from  Cumberland  to  the  summit,  which  are 
designated  in  the  list  of  routes  above  referred  to,  and  which  1 
will  proceed  severally  to  consider. 

The  first  route  by  the  Potomac,  Savage  river.  Deep  Creek, 
the  Youhiogany,  has  not  yet  been  surveyed,  and  no  further 
knowledge  of  its  character  can  be  communicated  than  that  which 
is  conveyed  in  the  account  of  its  examination  by  the  chief  en- 
gineer. 

The  fourth  route  by  Jenning's  or  Braddock's  run,  the  Cran- 
berry swamp,  has  been  surveyed  so  far  as  to  evince  its  de- 
cided inferiority  in  point  of  length  and  elevation  of  summit 
to  other  routes  with  similar  limitations  df  grade  and  curvature. 

The  fifth  route  by  Vaughan's  saw  mill  and  Beall's  tavern,  &/C., 
with  a  tunnel,  has  not  been  traced,  but  has  been  seen,  through  the 
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results  of  the  other  surveys,  to  offer  no  inducements  to  its  further 
exnmination. 

The  third  route  by  Will's  creek,  Jenning's  run,  Alibright's, 
Flauorherty  and  Casselman's,  with  a  tunnel  has  been  surveyed,  and 
with  the  following  favorable  results. 

Those  who  have  perused  the  report  of  Mr.  Knight,  with  the 
aid  of  its  illustrative  map,  are  aware  that  the  true  divide  between 
the  drains  of  Weill's  creek  on  the  east,  and  those  of  Casselman's 
river  on  the  west  side  of  the  summit,  is  a  subordinate  ridge  run- 
ning in  a  transverse  direction  from  the  great  Savage  to  the  great 
Alleghany  mountain,  the  former  of  which  to  the  north  east  of 
this  ridge  is  broketi  by  Will's  creek,  and  the  latter  to  the  south 
west  of  it,  is  cleft  through  by  Flaugherty  creek.  This  main  di- 
vide must  be  crossed  at  all  events,  but  there  is  no  absolute  phy- 
sical necessity  of  passing  through  either  of  the  mountains  which 
it  unites.  Thus  the  sixth  route  which  I  have  particulc.rly  de- 
scribed, owes  its  moderate  grade  of  50  feet  per  mile  and  its 
freedom  from  a  tunnel,  to  its  avoiding  an  encounter  of  the  great 
Savage  by  passing  around  it  through  the  Will's  creek  gap,  through 
which  gap  also  passes  the  second  route  by  Bowmans,  &oc.,  here- 
after to  be  noticed.  The  route  however  now  under  description, 
with  a  view  to  obtain  a  shorter  line  than  either  of  those  just 
named,  in  descending  eastward  from  the  summit  of  the  main 
ridge  at  Alibright's,  reduced  by  a  cut  of  50  feet,  crosses  Laurel 
run  20  feet  above  its  surface,  instead  of  turning  down  its  ra- 
vine, and  pierces  the  great  Savage  by  a  tunnel  passing  375  feet 
below  its  crest.  The  distance  from  the  summit  to  the  west  end 
of  the  tunnel  is  1|  miles,  and  the  length  of  the  tunnel  some- 
thing short  of  f  of  a  mile  ;  the  mountain  at  this  point  being 
much  narrower  than  its  usual  breadth  at  a  similar  distance  from 
tHe  top.  The  location  of  the  proposed  tunnel  is  remarkably 
favorable.  The  material  met  in  the  excavation  may  probably 
prove  a  sandstone  of  moderate  hardness,  easily  removed,  and 
yet  sufHciently  compact  to  form  a  permanent  natural  arching — 
unsupported  by  masonry.  Upon  emerging  from  the  tunnel  on 
the  east  slope  of  the  mountain,  two  routes  present  themselves, 
whose  feasibility  has  been  established  by  survey.  One  of  them 
turning  to  the  south,  the  other  to  the  north  in  the  descent  of  the 
mountain  side.  Both  of  these  lines  descend  from  the  summit  to 
this  point  at  grades  of  from  40  to  50  feet  per  mile,  and  both,  in 
descending  thence  towards  Will's  creek,  assume  a  grade  of  92 
feet  per  mile.  The  line  turning  to  the  south  pursues  the  moun- 
tain side  in  a  generally  direct  though  meandering  course  for  about 
8  miles,  until  within  about  a  mile  of  the  village  of  Frostburg, 
upon  the  National  road,  it  turns  around  and  crosses  the  princi- 
pal drain  of  Jenning's  run,  heading  in  the  ridge  o\i  which  Frost- 
burg stands,  and  which  divides  that  run  from  George's  creek. 
The  course  of  the  line  having  been  up  to  this  point  nearly  south, 
and  laying  upon  the  eastern  slopes  of  the  Savage  moiintain,  be- 
comes after  passing  the  head  of  Jenning's  run,  nearly  north 
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east,  and  occupies  the  western  side  and  spurs  of  Dan's  mountain, 
along  which  it  winds,  until  turning  to  the  eastward  it  makes 
its  way  through  the  gap  of  that  mountain,  broken  through  by 
Jenning's  run,  and  reaches  the  valley  of  Wil.'s  creek  at  the 
mouth  of  that  stream  and  at  an  elevation  of  1-20  feet  above  its 
level.  From  thence  it  descends,  by  a  grade  diminished  to  about 
50  feet  per  mile,  along  the  creek  to  Braddock's  run,  which,  as 
well  as  the  new  National  road,  it  crosses,  and  continues  through 
the  narrows  of  Will's  mountain  to  the  town  of  Cumberland. 

This  line  corresponds  nearly  witli  the  part  east  of  the  sumn)it 
of  that  route  described  by  the  Chief  Engineer  in  page  55  of  his  re- 
port as  being  the  shortest  which  can  be  obtained  without  increas- 
ing grade  or  expense  beyond  proper  limits.  By  it  the  distance 
between  Cumberland  and  the  summit  at  Allbright's  is  ^2'2i  miles, 
of  which  ITa  miles  is  at  the  extreme  grade  of  9'2  feet  per  mile,  and 
the  remaining  5  miles  at  grades  of  53  feet  per  mile  and  under. 
It  is  therefore  shorter  than  the  route  by  Will's  creek  and  Laurel 
run  between  the  same  points  with  a  uniform  grade  of  50  feet  per 
mile  by  14|-  miles.  The  difficulties  to  be  encountered  in  the  grad- 
uation of  this,  the  shortest  practicable  route  are  formidaljle  at  only 
a  few  points.  The  part  of  it  between  the  east  end  of  the  Tun- 
nel and  the  head  of  Jenning's  run  opposite  Frostburgh,  a  distance 
of  8  miles,  principally  consists  of  a  moderate  side  cutting,  and 
such  with  the  exceptions  of  a  few  deep  yet  short  cuttings  and 
fillings  continues  to  be  the  character  of  the  grading  for  a  further  dis- 
tance of  5  miles,  after  which,  and  especially  through  the  break  in 
Dan's  mountain,  the  work  becomes  considerably  more  expensive, 
yet  still  within  not  unreasonable  limits.  It  is  believed  however 
that  not  taking  the  tunnel  into  account,  the  route  now  in  question 
would  cost  much  less  per  mile  than  the  longer  one  with  the  gentler 
grade,  and  it  is  thought  not  unlikely  that  the  difference  of  ei- 
pense  between  the  two  would  more  than  compensate  for  the  great 
and  somewhat  contingent  cost  of  the  tunnel.  The  route  now 
spoken  of  in  descending  the  valley  lying  between  Savage  and 
Dan's  mountains,  has  for  one  half  the  distance  a  southern  expo- 
sure, and  passes  through  a  well  cultivated  district  abounding  in 
the  fine  bituminous  coal  of  that  region. 

The  other  branch  of  the  tunnel  route  turning  to  the  north  from 
its  east  end  remains  to  be  described.  This  line  descends  along 
the  slope  of  the  great  Savage  to  the  ridge  dividing  the  waters  of 
Jennings'  run  from  those  of  Glattens'  run,  a  tributary  of  Will's 
creek  not  much  inferior  to  Jennings'  run  in  importance.  That 
ridge  was  found  too  low  to  support  the  line  upon,  which  was  thus 
compelled  to  pass  over  upon  the  drains  of  Glattens'  run,  returning 
to  the  mountain  side  and  following  it  down  towards  the  mouth  of 
that  run  which  it  reached  in  a  distance  of  17  miles  from  the  tunnel. 
The  grade  of  92  feet  j)er  mile  employed  also  upon  this  route, 
brought  it  down  at  the  mouth  of  Glntten's  run  to  the  bottom  lands 
of  Wilis'  creek  which  it  thence  pursued  to  Cumberland  with  a 
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line  of  easy  grades  and  remarkable  directness  and  cheapness  of 
graduation. 

The  proposed  tunnol,  though  common  to  both  the  routes  now 
under  consideration  and  of  nearly  the  same  length  for  either,  has 
a  somewhat  different  position  for  each,  in  order  to  facilitate  the 
turn  which  must  be  made  in  opposite  directions  for  the  two  routes 
in  starting  down  the  mountain  side.  Upon  the  route  by  Glat- 
ten's  run,  as  also  upon  that  by  Jennings'  run,  the  distance  from  the 
summit  at  Allbright's  to  the  east  end  of  the  tunnel  is  1|-  miles,  and 
the  descent  from  40  to  53  feet  per  mile — thence  to  the  end  of  the 
9'2  feet  grade  at  the  mouth  of  G  Kitten's  run,  the  distance  is  17  miles 
and  thence  to  Cumberland  7|  miles,  at  grades  of  25  feet  per  mile 
and  under,  making  a  total  distance  from  the  summit  at  Allbright's 
to  Cumberland  of^Gf  miles,  greater  by  4^  miles  than  the  length 
of  the  route  by  Jennings'  run  between  the  same  points.  In  cost  of 
graduation  the  difference  between  these  two  lines  would  not  pro- 
bably be  considerable,  as  they  pass  over  very  similar  ground  during 
their  descent  of  the  mountain  slopes,  and  the  whole  of  the  addition- 
al length  of  the  Glatten's  run  route  is  upon  a  smooth  bottom  land. 
The  latter  line  would  enjoy  a  southern  exposure  for  a  much  great- 
er proportion  of  its  length  than  the  former,  and  would  pass  through 
a  country  equally  well  cultivated,  but  the  coal  mines  of  which  have 
not  yet  been  so  extensively  opened. 

The  preceding  description  of  the  two  routes  connected  with 
a  tunnel  through  the  great  Savage  mountain,  exibits  the  gain  in 
distance  that  would  attend  the  adoption  of  a  grade  of  92  feet  per 
mile  in  preference  to  one  of  50  feet  per  mile,  as  well  as  the  pro- 
bability that  the  diminished  expense  at  which  the  steeper  grade 
could  be  maintained  along  the  mountain  slopes  would  more  than 
counterbalance  the  additional  cost  of  the  proposed  tunnel.  As 
the  objections  against  a  work  of  this  kind  usually  arise  as  much 
from  the  delay  as  the  expense  attendant  upon  its  construction, 
it  was  deemed  proper  to  ascertain  whether,  in  case  one  of  the  tun- 
nel routes  were  adopted,  there  could  be  found  a  way  of  passing 
over  the  mountain  which  it  was  designed  to  perforate,  by  a  track 
to  be  used  during  the  progress  of  the  subterranean  excavations, 
A  route  was  accordingly  discovered  passing  over  the  summit  of 
the  great  Savage  at  a  depression  about  two  miles  north  of  the 
tunnel,  with  grades  of  92  feet  per  mile,  and  an  increased  distance 
of  about  four  miles,  and  admitting  of  a  location  upon  easy  ground. 

The  longest  and  the  shortest  lines  ascending  from  Cumberland  to 
the  summit  have  now  been  described.  The  route  intermediate  to 
these,  both  in  length  and  in  inclination  of  grade,  remiaining  to 
be  noticed  is  the  2d  in  the  preceding  synopsis  of  Mr.  Knight,  viz. 
"by  Wills'  creek,  Bov/man's,  Flaugherty  creek  and  Casselman's 
River."  The  survey  of  this  line  has  been  but  recently  entered 
upon,  but  has  progressed  far  enough  to  show  a  promise  of  favor- 
ble  results.  In  order  to  exhibit  precisely  the  relative  heights  of  the 
several  passes  in  the  main  divide  between  the  great  Savage  and 
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great  Alleghany,  a  careful  survey  was  made  of  the  whole  length 
of  that  ridge  which  shewed  that  the  two  deepest  depressions  in 
it  were  the  one  at  Allbright's  already  often  adverted  to,  and  the 
one  at  a  point  described  in  Mr.  Knight's  report  as  being-  "three 
fourths  of  a  mile  south  of  Absalom  Baer's."  The  level  of  the  latter 
was  found  to  be  the  lowest  by  about  12  feet.  It  is  known  in  the 
neighborhood  by  the  name  of  the  "Sand  Patch"  and  from  it  upon 
either  hand  the  ground  declines  rapidly,  on  the  eastward  to  a  drain 
of  Scaffold  Camp  run,  and  on  the  westward  to  a  tributary  of  Flaug- 
herty  creek.  At  this  spot  the  route  in  question  as  now  traced  is 
made  to  pass  the  ridge  by  a  cut  of  50  feet  in  depth.  It  then  de- 
scends eastward  from  the  summit  at  a  grade  of  9'2  feet  per  mile  for 
about  three  miles,  when  it  crosses  the  Scaff'old  Camp  run  wiih  a 
filling  of  24  feet,  and  in  about  a  mile  more  comes  down  to  the 
level  of  the  bottom  land  of  Wills'  creek  at  Bowman's  saw  mill,  a 
little  below  the  mouth  of  the  run  just  named.  From  this  point 
the  route  pursues  the  fall  of  the  waters  of  Wills'  creek,  with 
grades  of  various  declivity  but  not  necessarily  exceeding  66  feet 
per  mile.  If  the  summit  at  the  "Sand  Patch"  were  reduced  50 
feet  more  by  consenting  to  a  short  tunnel,  this  grade  of  66  feet 
per  mile,  might  probably  be  maintained  throughout  the  whole  of 
this  route  as  the  maximum  plane  of  ascent,  the  advantage  atten- 
dant upon  the  observance  of  which  limit  of  grade  would  be  that 
upon  it  the  auxiliary  power  of  one  additional  engine  per  train 
would  suffice  for  the  purposes  of  transportation. 

The  surveys  of  which  the  preceding  account  is  given  and 
which  have  demonstrated  the  feasibility  of  no  less  than  four  routes 
from  Cumberland  to  the  summit,  have  not  yet  been  extended 
westward  of  that  summit  sufficiently  far  to  enable  me  to  report 
any  further  results.  Examinations  have  however  been  made  be- 
yond the  dividing  ridge,  which  with  the  aid  of  the  levels  deter- 
mined by  the  canal  surveys,  exhibit  the  undoubted  practicability  of 
the  descent  with  a  grade  not  exceeding  66  feet  per  mile  i)y 
Flaugherty's  creek,  through  the  gap  in  tlie  great  Alleghany  or 
Meadow  mountain  to  the  Casselman's  river,  the  valley  of  which 
offers  every  facility  for  the  further  extension  of  the  road  towards 
its  destination. 

The  difficulties  to  be  encountered  in  crossing  the  Alleghany 
range  lie  indeed,  as  is  well  known,  chiefly  upon  their  eastern  side, 
on  account  of  the  far  greater  rapidity  of  the  fall  of  its  waters  from 
the  dividing  ridge  towards  the  Potomac,  then  towards  the  Mo- 
nongahela. 

In  illustration  of  the  surveys  which  I  have  endeavoured  to  de- 
scribe, but  of  which  a  delineation  on  paper  can  alone  convey  a 
clear  understanding,  a  reduced  general  map  is  now  in  prepa- 
ration. 

The  several  brigades  of  Messrs.  Steele,  Swann,  Morris  and  Ha- 
zlehurst  have  performed  their  duties  with  zeal  and  efficiency 
under  the  direction  of  the  very  competent  officers  placed  at  their 
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heads.  The  services  of  the  party  of  Mr.  Swann  have  been  con- 
fined entirely  to  the  mountain  country,  it  has  been  by  this  party 
that  the  line  of  50  feet  grade  was  run,  and  it  is  now  engaged  in 
a  resurvey  of  a  portion  of  that  route  with  a  view  to  a  modification 
of  that  grade  for  the  saving  of  expense  in  construction.  Messrs. 
Morris  and  Hazlehurst  were  employed  up  to  the  middle  of  July 
upon  the  Potomac,  and  the  surveys  from  the  iVorth  mountain  to 
Cumberland  were  their  joint  work,  since  which  the  former  has 
traced  the  line  over  the  great  Savage  by  the  Cranberry  Swamp, 
the  line  along  the  top  of  the  main  divide  and  the  tunnel  route  by 
.Jennings'  run,  and  is  now  engaged  in  running  a  line  westward 
from  the  summit  at  the  "Sand  Patch"  down  Flaugherty  creek; 
while  the  latter  has  surveyed  the  tunnel  route  by  Glatten's  run 
and  the  route  over  the  top  of  Savage  proposed  to  be  used  while 
the  tunnel  should  be  in  progress,  and  is  now  employed  in  running 
a  line  eastward  from  the  summit  just  named,  down  the  Scaffold 
Camp  run. 

John  D.  Steele,  Jr.  whose  party  was  dispersed  by  sickness, 
when  his  survey  of  the  Antietam  route,  from  Harper's  Ferry  to 
the  North  Mountain,  was  within  a  week  of  completion,  after  the 
recovery  of  his  health  and  that  of  his  assistants,-  was  sent  to 
Parr's  Spring  Ridge,  to  determine  by  survey  the  feasibility  of  re- 
locating the  rail  road,  so  as  to  cross  it  with  a  grade  not  exceeding 
about  92  feet  to  the  mile,  in  place  of  the  present  planes  which, 
though  they  have  been  passed  with  light  loads  by  the  Locomo- 
tive engines  of  the  company,  are  yet  much  too  steep  for  the  ad- 
vantageous and  constant  use  of  that  description  of  powder.  This 
survey  has  been  carried  far  enough  to  show  the  perfect  practica- 
bility of  obtaining  at  a  reasonable  expense  of  construction  a  new 
line  over  the  ridge  with  the  desired  limit  of  grade. 

The  design  of  this  report  being  simply  to  present  a  statement 
of  the  facts  developed  by  the  surveys  up  to  the  present  stage  of 
their  progress,  I  will  not  further  extend  its  already  considera- 
ble length  by  the  addition  of  observations  of  a  theoretical  char- 
acter naturally  suggested  by  the  facts  detailed,  but  with  your  per- 
mission respectfully  to  submit  the  foregoing,  I  remain 
Your  most  obedient  servant, 

BENJ.  H.  LATROBE, 

Engineer  of  Location,- 
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SUMMARY  STATEMENT 


OF  THE  AFFAIRS  OF  THE 


BALTIMORE  AND  OHIO  RAIL  ROAD  COMPANY, 


October  1st,  1836. 


The  Company  have  received  for  stock,     -  $3,250,050  00 

And"  for  balance  of  the  million  loan  to  pay  for  the 
stock  held  by  the  Main  Stem  in  the  Washington 
branch,  but  not  required  for  that  purpose,  owing 
to  individual  subscriptions  to  this  amount,  -      61,200  00 


Making  together,        -  -  -      $3,311,250  00 

And  they  have  expended  on  account  of  the  con- 
struction of  the  road,  including  real  estate  and 
depots,  locomotive  steam  power,  burden  and  pas- 
senger cars,  horses,  mules  and  harness,  and  an 
item  of  $43,115  14,  caUed  ''deferred  interest,"    3,474,600  08 


Which  shows  an  over-expenditure  of  the  capital  of     $163,350  08 


The  Company  have  received  for  revenue  (including 
$29,942  69,  from  the  eight  miles  used  by  the 
Washington  branch)  for  the  year  ending  30th 
September,  1836,         .  -  -  .  $281,966  87 

And  they  have  expended  in  transporta- 
tion expenses,       -  -        $128,177  41 
Repairs  of  the  road,       -  -       53,101  32 
Repairs  of  the  machinery  and  cars,      26,514  12 
Office  expenses,  salaries,  &c.         -     5,011  83 
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Which  shows  the  actual  expenses  incident  to  the 
working  of  the  road  for  the  year  ending  30th 
September,  1836,  to  have  been  -  -    212,804  68 


And  that  the  actual  earnings  of  the  road  for  the 

same  period  were,        -  .  .  .      69,162  19 

There  have  been  paid  in  interest  as  follows,  viz :  to 
E.  Strahan,  on  anticipated  instalments  on  three 
shares  of  stock  returned  him,        -  $9  15 

To  the  State  and  city,  on  $-250,000  an- 
ticipated instalments,  -  12,500  00 
Rent  of  lot  at  City  Block,              -        100  00 
Ground  rent  to  Robert  Miller's  estate,    1,802  43 
Interest  on  advances  hy  )  ^ 

Ihe  JNIechanics'  Bank,  )  '* 
Discount  on  bills  payable  $120,000,      2,786  67 
Interest  on  the  $61,200,  bal-  >  q  g-r^  qo 

ance  of  the  million  loan,    )       "     '  '  *' 


Shewing  the  amount  charged  to  interest  account, 
independently  of  the  $938,800  stock  in  the 
Washington  Branch  road  to  be,  -  -      22,870  25 


And  that  the  nett  revenue  is,  -  -         $  46,291  94 


This  is  supposing  the  lateral  branch  road  to  Washington  to  be 
able  to  take  care  of  itself  by  yielding  dividends  of  six  per  cent,  per 
annum  to  its  stockholders,  and  thereby  paying  the  interest  on  the 
money  which  the  main  stem  has  borrowed,  and  invested  in  the 
stock  of  the  branch  road.  But,  as  the  dividend  of  the  profits  of 
the  branch  up  to  the  30th  September,  1836,  could  not  well  exceed 
five  per  cent,  as  is  hereafter  shown — the  account  stands  thus : 

Nett  revenue  of  the  main  stem  in-  )  ^  .f.  ^. 

dependently  of  the  branch,         ]  '  "    ^^^'-^^  ^* 

Interest  on  $938,800,  amount  of  stock  in  the  Wash- 
ington branch  road,      -  -       $56,328  00 

From  which  is  to  be  taken  the  probable 

dividend  of  the  branch  road,       -       46,940  00 


Which  shews  that  the  main  stem  would  lose  this 
year  by  its  investment,  were  it  not  for  the  in- 
come from  the  eight  miles  of  road,  $29,942  69, 
w^hich  makes  the  branch  road  a  source  of  nett 
profit  to  the  main  stem  of  $20,554    69,  9,388  00 


The  nett  revenue  is,  therefore,  only  -  $  36,903  94 
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Secondly, — 

As  to  the  Washington  Branch,  which  has  stock,     $1,500,000  00 

And  there  have  been  expended  in 
making  the  road,  and  in  real  estate 
and  depots,  locomotive  steam  pow- 
er, burden  and  passenger  cars,     $1,547,416  93 

In  Interest,       -       -       -       -  16,48-2  68 

And  in  an  annuity  for  the  Elkridge 
landing  bridge  of  $1,250  at  5  per 
cent,  25,000  00 


Making  in  all,    -       -       -  $1,588,899  61 


Making  the  over-expenditure  of  the  capita],  $    88,899  61 


The  revenue  from  th^^  branch  up  to  30th  Sept.  '36, 

has  been  $178,333  95 

Out  of  which  the  following  expenses  have  been  paid, 
viz: 

Bonus  to  the  State,  being  one-fifth  of  the 

receipts  for  passengers,  -  -  $40,564  26 
Expenses  of  transportation,  -  -  26,540  47 
Repairs  of  the  road,  _  .  .  5,423  17 
Repairs  of  the  machinery  and  cars,  -  11,238  23 
Office  expenses,  salaries,  Sec.  -  -  4,795  79 
Interest,  (annuity  for  Elkridge  landing 

bridge,  $250  not  yet  called  for,)  1,000  00 


Making  in  all,    -       -       -       -  $89,561  92 


And  leaving  the  net  revenue,     -       -       -       -    $88,772  03 


A  dividend  of  5  per  cent  could  be  made  with  $75,000,  and 
leave  a  surplus  of  $13,772  03 -to  cover  the  wear  and  tear  of  the 
road,  machinery,  &c. 

Now,  it  has  been  shewn  that  the  over-expenditure  of 

the  capital  of  the  main  stem  amounts  to  $163,350  08 

And  that  of  the  capital  of  the  Washington  branch  to     88,899  61 


Making  together,  $252,249  69 

And  that  the  revenue  of  the  main  stem 

is  $36,903  94 

And  that  of  the  Washington 

branch,         -       -       $88,772  03 
Less  am't  of  probable  divi- 
dend to  the  main  stem,     46,940  00 

 $41,832  03 

  $78,735  97 


Shewing  the  aggregate  debt  of  the  company  to  bo.    $173,513  72 
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This  account  does  not  include  the  instalments  of  $5  per  share 
now  called  for,  half  of  which  is  payable  on  the  30th  inst.  and  the 
residue  on  the  30th  of  next  month,  (November.)  There  is  already 
paid  $2-2,647  46. 

The  Company  have  bills  payable  out  amounting  to  $120,000  00 
The  annuity  for  Elkridge  landing  Bridge,  -  -  25,000  00 
And  they  owe  the  advances  of  the  Mechanics'  Bank,     28,513  72 


$173,513  72 


It  will  be  proper  to  remark,  that  the  foregoing  statement  is  an 
approximate  estimate  of  the  present  situation  of  the  company,  and 
may  not  be  strictly  accurate,  but  it  certainly  comes  within  two  or 
three  thousand  dollars.  The  accounts  for  the  quarter  ending  30th 
September,  1836,  not  having  yet  been  furnished  by  the  different 
Superintendents,  som.e  parts  of  the  statement  are  made  from  esti- 
mates. J.  I.  ATKINSON,  Secretary. 
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(  C.  ) 

Baltimore  and  Ohio  Rail  Road  Office,  ) 
1st  October,  183G.  \ 

J.  W.  Patterson,  Esq. 

President  Baltimore  and  Ohio  Rail  Road  Company. 

Sir  : — I  have  the  honor  to  enclose  herewith  tabular  statements 
of  the  operations  of  the  Main  stem,  and  Washington  branch  of 
the  Baltimore  and  Ohio  Rail  Road,  for  the  year  ending  30th 
September,  1836. 

The  tables  numbered  f  om  1  to  5  inclusive,  relate  to  the  main 
stem,  and  show  the  aggregate  receipts  from  that  road  to  have  been 
$281,312 of  which  the  sum  of  $l28,126^3_o_  ^^as  the  revenue 
from  passengers,  and  153,  186-j%^p  the  revenue  from  tonnage.  It  is 
proper  here  to  remark,  that  there  is  included  in  this  aggregate  the 
sum  of  $30,350  -y^^,  leceived  from  the  Washington  branch  for 
the  use  of  eight  miles  of  the  main  stem,  that  are  common  to  both 
roads,  so  that  in  fact  the  aggregate  revenue  of  the  main  stem 
proper,  is  but  $250,962  -^-^q.  The  receipts  from  the  main  stem 
for  the  preceding  year,  ending  September  30th,  1835,  from  all 
sources,  amounted  to  $263,368  ^y^^,  of  which  $5,718  ^^-^^  was  re- 
ceived from  the  eight  miles  used  by  the  travel  and  transportation  to 
Washington;  making  the  revenue  from  the  main  stem  proper  for 
that  year  $257,649  ^^q^q,  showing  a  falling  off  in  the  revenue  of 
the  main  stem  proper,  for  the  year  ending  30th  September,  of 
$6,687 -y%i[).  In  accounting  for  this  it  may  be  stated,  that  the 
flour  transported  on  the  road,  in  the  year  just  ended,  was  less  by 
93,519  barrels  than  the  flour  transported  in  the  year  ending  30th 
September,  1835,  which  would  much  more  than  account  for  the 
difference  in  the  receipts  of  the  two  years.  It  is  only  to  be  ex- 
pected that  the  deficiency  in  the  wheat  crop  of  the  country  gen- 
erally, will  make  a  still  further  diminution  in  the  quantity  of  flour 
transported  during  the  present  year. 

The  general  expenditures  of  the  main  stem  as  shown  by  table 
No.  4,  exceed  those  of  the  preceding  year  by  $56,632  this 
difference  is  chiefly  caused  by  the  increased  expense  on  account 
of  repairs  of  rail-way.  Nor  from  the  character  of  the  materials 
of  which  the  rail-way  is  constructed,  can  it  be  anticipated  that 
the  expense  of  repairs  for  the  current  year  will  be  diminished. 
In  many  places,  on  the  line  of  the  main  stem,  necessity  seems  to 
have  compelled  the  use  of  sleepers,  just  taken  from  llie  woods, 
and  string  pieces  of  oak,  newly  cut;  and  as  horse  power  was 
employed,  the  space  between  the  rails  had  been  filled  up  with 
earth  to  their  tops  nearly,  and  entirely  covering  the  sleepers, 
where  the  timber  used  was  green  ;  these  causes  which  could  not 
be  avoided,  rapidly  accelerated  its  decay,  and  even  where  cedar 
and  locust  sleepers,  and  heart  pine  string  pieces  were  used,  the 
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earth  and  gravel  by  which  they  were  entirely,  or  in  part  covered, 
by  keeping  them  constantly  wet  or  damp,  hastened  their  destruc- 
tion. 

Whenever  steam  shall  be  used  exclusively  on  the  road,  the 
sleepers  and  string  pieces,  particularly  the  latter,  will  be  left  ex- 
posed in  a  great  degree  to  the  action  of  the  air,  and  it  may 
reasonably  be  supposed  will  be  found  more  lasting  than  hereto- 
fore. Another  cause  of  injury  to  the  superstructure  of  the  road 
has  resulted  from  the  use  of  burden  wagons  without  springs  since 
the  introduction  of  steam  power  for  the  transportation  of  tonnage 
during  the  last  year.  While  horses  and  mules  were  employed  at 
a  speed  of  2  to  miles  an  hour,  the  want  of  springs  was  not  se- 
riously felt:  but  when  the  trains  came  to  be  drawn  by  steam  at 
the  rate  of  six  miles  per  hour,  the  wooden  structure  was  sensibly 
aft'ected  by  the  jar  of  the  heavy  and  unyielding  loads  that  passed 
rapidly  over  it.  All  the  cars  recently  built  for  tonage  are  pro- 
vided with  springs,  and  it  is  proposed  by  degrees  to  supply  with 
springs  all  the  cars  used  on  the  road. 

The  speed  of  rail  road  conveyance  is  its  distinguishing  recom- 
mendation, and  with  proper  springs  to  the  burden  cars,  the  trans- 
portation of  tonnage  in  perfect  safety  may  be  made,  if  necessary, 
to  keep  pace  with  that  of  passengers. 

A  heavy  item  in  the  cost  of  working  the  main  stem,  is  that 
occasioned  by  the  inclined  planes  at  Parr's  ridge,  the  average  of 
which,  per  annum,  taking  the  months  of  July,  August  and  Sep- 
tember, 1836,  is  $17,243  ^y^,  but  considering  the  increased  occa- 
sional expense  in  winter,  may  be  more  safely  estimated  with  the 
present  business  of  the  company,  at  $*20,000  per  annum.  Should 
the  road  be  re-located  at  this  place,  so  as  to  permit  the  use  of  steam 
across  the  ridge,  as  proposed  by  the  board,  this  entue  item  in  the 
expense  of  transportation  would  be  saved. 

A  reduction  in  the  expense  of  working  the  road  is  anticipated 
during  the  current  year,  from  the  more  extensive  employment  of 
steam  in  transportation.  There  are  now  eleven  first  rate  engines 
in  use  on  the  main  stem  and  the  Washington  branch,  and  their 
excellence  may  be  well  illustrated  by  the  fact  that  the  whole  num- 
ber are  often  at  work  at  the  same  time,  not  one  being  under  repair. 
The  average  number  in  constant  use  are  nine — a  proportion  it  is 
believed,  not  attained  on  any  other  known  rail  road.  Their  pow- 
er may  be  appreciated  by  their  ordinary  load,  which  is  five  and 
sometimes  six  double,  or  eight  wheel,  cars,  weighing  when 
loaded  twelve  tons  each  ;  ascending  with  this  load,  grades  rang- 
ing from  level  to  45  feet  per  m\lQ,  at  from  6  to  8  miles  per 
hour.  It  is  expected  that  six  additional  engines  will  be  put  upon 
the  road  during  the  current  year,  which  will  it  is  believed  be  suf- 
ficient with  those  already  in  use,  to  work  the  road  without  the 
assistance  of  horse  power. 

A  further  reduction  in  the  expense  of  working  the  road  to  Har- 
pers' Ferry  will  be  effected,  it  is  supposed  in  a  short  time,  when 
the  restriction  preventing  the  use  of  steam  above  the  Point  of 
11 
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Rocks  shall  be  removed,  and  the  horse  power  now  maintained 
there,  is  reduced  in  consequence. 

In  accordance  with  a  resolution  of  the  board  of  directors,  in- 
structions have  been  given  to  commence  charging  the  additional 
cent  per  mile  on  passengers  on  the  main  stem,  authorised  by  the 
late  act  of  the  extra  session  of  the  legislature.  Had  this  been  charg- 
ed during  the  year  ending  30th  September  last,  the  receipts  from 
passengers  instead  of  beingbut  $l;^8,l-26  would  have  amount- 
ed to  $161,737  ^^V- 

Tables  from  (j  to  8  inclusive,  exhibit  the  operations  of  the 
Washington  road,  on  which  the  receipts  from  passengers  have 
amounted  for  the  year  ending  30th  September,  to  $176,149 
and  from  tonage  to  $11,563 /o^:^-  The  severe  winter  of  1835-36, 
and  the  constant  rains  of  the  following  spring,  caused  many  and 
very  heavy  slips  in  the  cuts  on  this  road,  which  for  a  time  threat- 
ened an  entire  stoppage  of  the  travel.  It  is  gratifying  to  be  able 
to  state,  however,  that  neither  on  the  branch  road,  nor  on  the 
main  stem,  was  there  a  single  trip  lost  by  the  passenger  trains  du- 
ring the  year. 

The  branch  road  at  this  time  is  in  good  travelling  order;  but 
from  the  nature  of  the  soil  through  which  it  passes,  slips  may  be 
still  anticipated,  and  will  continue  to  occur,  until  the  sides  of  the 
cuts  acquire  a  slope  at  which  the  nature  of  the  soil  will  permit 
them  to  stand. 

The  nett  receipts  of  the  Washington  branch,  as  will  be  seen  by 
reference  to  table  No.  8,  amount  to  $75,895 -^^q^q,  or  five  percent, 
on  the  capital  stock;  add  to  this  th€  receipt  by  the  main  stem 
from  that  portion  common  to  both  roads,  $30,350  ^^q,  and  it  will 
be  seen  that  the  Washington  road  has,  during  the  past  year,  net- 
ted to  the  main  stem  8  per  cent,  upon  the  capital  of  $1,000,000 
invested  by  it  therein. 

The  means  of  transportation  at  present  on  both  roads,  are  as 
follows : 

11  first  rate  locomotive  engines,  9  of  them  in  constant  use. 
1  second  rate  do. 
980  4  wheel  burden  cars. 
82  8  wheel  do. 
27  8  wheel  passenger  cars. 
19  4  wheel  do. 

78  passenger  horses — of  which  25  are  employed  in  the  streets 

of  Baltimore,  and  19  at  the  inclined  planes,  the  residue  at 

different  points  on  the  road. 
95  tonnage  horses — 27  of  which  are  at  work  in  the  streets  of 

Baltimore,  28  on  the  road  east  of  Planes,  and  8  west  of 

Planes. 

60  mules — 16  of  which  are  at  work  on  road  east  of  planes, 
and  14  west  of  planes. 

Respectfuly  submitted, 

H.  W.  FITZHUGH, 

Superintendent  B.  S)  0.  R. 
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(  C.    No.  3.  ) 

STATEMENT 


Of  the  aggregate  Revenue  received  on  the  Baltimore  and  Ohio  Rail  Road,  from 
the  1st  October,  1835,  to  the  SOth  of  September,  1836,  viz : 


During  tlie 
Month  of 

FROM  PASSENGERS. 

FROM  TONNAGE. 

TOTAL. 

Ai)iount. 

Tons. 

Amount. 

October, 

November, 

December, 

January, 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

13,328 
9,979 
10,304 
8,644 
6,782 
11,483 
13,949 
15,983 
14,144 
19,477 
17,146 
15,883 

11,120  75 
8,356  28 
8,286  24 
6,799  91 
4,842  66 
9,444  56 
11,755  51 
12,328  53 
11,311  63 
15,149  92 
14,743  28 
13,987  03 

8211.17.0.0 
6200.  5.2.0 
5647.19.0.2 
3302.  4.3.0 
3422.15.2.1 
6679.12.3.2 
7018.11.3.3 
6992.19.3.2 
4137.10.1.0 
4606.11.1.0 
5152.15.3.1 
5330.  5.0.2 

18,323  58 
13,289  39 
12,787  38 
7,617  28 
8,880  39 
14,865  81 
17,650  98 
16,598  23 
8,899  46 
10,441  26 
12,294  43 
11,538  04 

$29,444  33 
21,645  67 
21,073  62 
14,417  19 
13,723  05 
24,3^0  37 
29,406  49 
28,926  76 
20,211  09 
25,591  18 
27,037  71 
25,525  07 

157,102 

$128  126  30 

66703.  9.0.1 

$153,186  23 

$281,312  53 

RECAPITULATION. 


Transportation,    157,102  Passengers. 

66,703.9.0.1  Tons. 


I  Revenue  \  ^^^^"^^^ 

I  REVENUE  ^     153^186  23  (b) 


Total,  $281,312  53 

(a)  This  includes  #27,292  received  from  the  Washington  Branch  for  the  8  miles  com- 
mon to  both  roads,  as  per  table  No.  1. 
(6)    This  includes  $3,057  41  received  from  the  same  as  per  table  No.  2. 
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(  C.  No.  4.  ) 

S  T  A  T  E  IM  E  N  T 

Of  the  Expenses  incurred 'in  working  the  Baltimore  and  Ohio  Rail  Road, 
( main  stem )  for  the  official  year  ending  the  30/A  September,  1836. 

Item  1st.  Expenses  of  Transportation — including  maintenance,  shoeing 
and  attendance  on  the  stock — the  expense  of  working  the  rail-way  in  the 
streets  and  at  the  inclined  planes — the  salaries  of  depot  agents,  conduc- 
tors, engine  men,  firemen,  and  laborers — the  cost  of  coal,  &c.,  for  the  use 
cf  the  locomotive  engines,  and  contingencies,      -       -       $128,030  05 

Item  2d.  Repairs  of  Rail-way — Including  the  cost,  inspec- 
tion, and  handling  of  materials  for  the  renewal  of  the  track — 
the  pay  of  supervisors,  carpenters,  stone  cutters,  and  laborers 
— and  the  repairs  of  tools  and  contingencies,      -       .       -    5-2,86'2  04 

Item  3d.  Expenses  of  Machinery — Including  the  repairs  of 
wagons,  coaches,  locomotives  and  tenders,  and  contingencies, 
per  returns  of  the  superintendent  of  machinery,        -       -    26,871  40 


$207,763  49 
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(  C.  No.  5.  ) 

STATEMENT 

Of  the  Receipts  and  Expenditures  of  the  Baltimore  Sf  Ohio  Rail  Road,  (Main  Stem) 
from  the  1st  October,  1835,  to  the  SOth  September,  1836,  embracing  the  amounts 
disbursed  for  transportation,  and  for  the  maintenance  and  repairs  of  the  Rail- 
way, of  Machinery,  Sfc. 


EXPENDITURES. 

AMOUNT. 

RECEIPTS. 

AMOUNT. 

Expenses  of  transporta- 
tion, as  per  item  No.  1, 
table  4  

Repairs  of  Railway,  as 
per  item  No.  2,  table  4, 

Repairs  of  Machinery  as 
per  item  No.  3,  table  4, 

Office  expenses,  salaries, 
&c  

Balance,     .    •    .  . 

$128,030  05 

52,86-2  04 

26,871  40 

5,173  30 
68,375  74 

Revenue,  viz  : 
From  passengers,  as  per 

table.  No.  1,   .    .  . 
From  tonnage,  as  per  ta- 
ble No.  2,  .... 

$128,126  30 
153,186  23 

*  $281,312  53 

$•281,312  53 

*In  the  report  of  the  President  and  Directors,  and  the  accompanying  statement  of  the  Se- 
cretary, this  amount  is  stated  at  $'281,966  87.  The  difference  arises  from  the  fact,  that  the 
returns  from  the  different  agents,  up  to  the  1st  October,  1836,  not  having  been  then  all  re- 
ceived, an  approximate  estimate,  as  mentioned  in  a  note  to  the  Secretary's  statement,  was  of 
necessity  substituted  in  part. 
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(  C.  No.  6.  ) 

STATEMENT 


Of  the  aggregate  Revenue  received  on  the  ^ ^Washington  Branch^ ^  of  the 
Baltimore  and  Ohio  Rail  Road,  from  the  \st  October,  1835,  to  the  30fA 
September,  1836,  inclusive,  viz : 


Months. 

FROM  PASSENGERS. 

FROM  TONNAGE. 

TOTAL. 

Passengers- 

Amount. 

Ainount. 

1835. 

October, 

November, 

December, 

Jan.  1836. 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

6,270 
4,518 
5,166 
4,631 
3,850 
6,253 
7,566 
8,738 
7,233 
7,304 
6,630 
7,257 

14,983  24 
10,580  63 
12,096  41 
10,874  49 
9,018  25 
14.867  36 
18,029  18 
20,807  26 
17,239  14 
16,423  14 
14,375  83 
16,854  14 

58.  7.0.3 
245.19.0.0 
813.  2.0.1 
389.  0.1.0 
606.15.2.2 
798.18.2.3 
670.  1.3.3 
1027.  4.2.3 
1052.18.2.1 

40  12 
73  14 
213  11 
570  48 
646  91 
1,507  12 
1,200  85 
1,382  19 
1,374  77 
1,224  93 
1,518  31 
1,811  60 

15,023  36 
10,653  77 
12,309  52 
11,444  97 
9,665  16 
16,374  48 
19,230  03 
22,189  45 
18,613  91 
17,648  07 
15,894  14 
18,665  74 

75,416 

$176,149  07 

5662.  8.0.0 

$11,563  53 

$187,712  60 

RECAPITULATION. 


Transportation,    75,416  Passengers.  >  t?^^„.,,,^  S  $176,149  07 
5,662.8.0.0  Tons.      ]  ^^^^^^^e  ^  ^3 


Total 


$187,712  60 
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(  C.  No.  7.  ) 

STATEMENT 

Of  the  Expenses  incurred  in  working  the  Washington  Branch  of  the  Baltic 
more  and  Ohio  Rail  Road,  for  the  official  year  ending  30fA  September ^ 
1836 — viz : 

Item  1st.  Expenses  of  Transportation — Including  the  salaries  of  Depot 
agents,  conductors,  engine  men,  firemen  and  laborers — the  cost  of  coal, 
&c.,  for  the  use  of  the  locomotive  engines  and  contingen- 
cies,  $  18,590  23 

Item  2g?.  Repairs  of  Rail-way — Including  cost  of  materials 
for  adjusting  the  track — the  pay  of  supervisors  and  laborers — 
and  the  repairg^  of  tools,  and  contingencies,       -       -       -    11,242  38 

Item  Sd.  Expenses  of  Machinery — Including  the  repairs  of 
wagons,  coaches,  locomotives  and  tenders,  and  contingen- 
cies, 11,557  63 


$41,390  24 


12 
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(  C.  No.  8.  ) 

STATEMENT 

Of  the  Receipts  and  expenditures  of  the  Washington  Branch  of  the  Balti" 
more  and  Ohio  Rail  Road,  from  the  \st  October,  1835,  to  the  30fA  Septem- 
ber, 1836 :  embracing  the  amounts  disbursed  for  transportation,  and  for 
the  repairs  of  the  rail-way,  machinery,  Sfc. 


EXPENDITURES. 

AMOUNT. 

RECEIPTS. 

AMOUNT. 

Expenses  of  transpor- 
tation, as  per  item 
No.  1,  table  No.  7, 

Repairs  of  Railway,  as 
per  item  No.  2,  table 
No.  7,  ...  . 

Repairs  of  Machinery, 
as  per  item  No.  3, 
table  No.  7,     .  . 

Bonus  to  the  State  of 
Maryland,  being  one 
///A  of  $176,149  07 
receipts  from  passen- 
gers, .... 

"nnlfimr»rp>  iinrl  Ohio  rnil 

road's  proportion  of 

reCt/llJl-o  il  will  udoiscii 

gers,  accruing  from 
use  of  8  miles  of  that 
road,  .... 

Baltimore  and  Ohio  rail 
road's  proportion  of 
receipts  from  ton- 
nage on  the  same. 

Office  expenses,  sala- 
ries, &c.    .    •  • 

Interest,  (annuity  for 
Elkridge  Landing 
Bridge,)     .    •  . 

Balance,  .... 

18,590  23 
11,242  38 
11,557  63 

(«)35,229  81 

(6)27,29-2  86 

3,057  41 
3,847  19 

1,000  00 
75,895  09 

Revenue,  viz  : 
From  Passengers,  as 

per  table.  No.  6. 
From  tonnage,  as  per 

table.  No.  6. 

176,149  07 
11,563  53 

$187,712  60 

$  187,712  60 

(a)  In  the  report  of  the  President  and  Directors,  and  the  accompanying  statement 
of  the  Secretary,  this  amount  is  set  down  as  $  i(),r)6A  26.  The  dilierence  proceeds  from 
the  fact,  that  the  report  and  statement  inchide  the  receipts  of  the  months  of  July,  Au- 
gust and  Septemhcr,  18.35 — wiiile  the  above  table  is  confined  to  the  rec  ipts  from  Oc- 
tober 1st,  1835,  to  September  :5()th,  18:{(),  both  inclusive. 

(b)  In  the  report  and  statement  mentioned  in  the  above  note,  this  is  set  down 
^29,942  69.  The  difference  proceeds  in  like  manner  from  including  the  receipts  of  July, 
August  and  September,  1835,  in  the  calculation.  In  the  said  report  and  statement  the 
tonnage  was  not  included, 
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Office  of  the  Treasurer  of  the  Baltimore  and  Ohio  } 
Rail  Road  Company,  1st  October,  1836.  ) 

Joseph  W.  Patterson,  Esqr.,  President. 

Sir, — I  respectfully  submit  my  accounts  for  the  last  year. 
Your  ob't  serv't, 

W.  H.  MURRAY,  TreasW. 


The  Baltimore  and  Ohio  Rail  Road  Company,  for  the  year  commen- 
cing \st  October,  1835,  and  ending  30fA  September,  1836,  in  ac- 
count with  Wm.  H.  Murray,  Treasurer. 

To  Cash  paid. 

For  dividend  in  October,  1835,  .  .  .  $45,001  87 
"  Construction,  including  graduation,  laying  rails, 

masonry  and  materials,    ....  82,367  52 
"    Improvements  at  Depots,  real  estate,  buildings, 
rail  tracks,  turn-outs,  sidelings  and  water  sta- 
tions, 19,084  98 
"    Right  of  way  and  damages,        .       .       .  6,074  16 
"    Burden  and  passenger  cars,    .       v       .  46,078  07 
"    Locomotive  Engines,         ....  13,919  75 
"    Repairs  of  road,  and  of  machinery  and  cars,  77,114  23 
Surveys — Engineer  Department,    .       .  18,396  15 
"    Anticipated  instalments  on  three  shares  of 

stock  refunded  to  E.  Strahn,        .       .  75  00 
"    Incidentals  and  contingent  expenses,  printing, 
engraving,  office   expenses,    and  salaries, 

taxes,  &c.  &c   5,861  25 

"    Interest  on  million  loan,  and  on  anticipated 

instalments  of  State  and  City,  &c.        .  79,198  25 
Expenses  of  transportation,        .       .       .  127,954  85 
"    Law  expenses,      .....  2,061  91 
"    Accounts  of  disbursing  officers,  including  un- 
settled balances,   1,232  34 


$524,420  33 
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CR. 

By  balance  of  funds  in  hand  per  last  report,       .  $4G,237  14 
"  amount  received  for  revenue  for  the  year  end- 
ing 30th  September,       ....  282,016  83 
"    "    Burden  cars  sold  to  theW ashington  Branch 

road,   11,6-20  00 

"    "    Loan  at  Mechanics'  Bank,          .       .  100,000  00 

"    "      "         Union  Bank,     .       .       .  20,000  00 

"    Sales  of  horses,    .....  6,972  27 

Balance,   57,574  09 


$524,420  33 


The  Baltimore  and  Ohio  Rail  Road  Company,  ( Washington  Branch) 
in  account  with  Wm.  H.  Murray,  Treasurer. 
To  Cash  paid. 

For  Construction,  including  laying  rails  and  materials,   $51,802  53 

Locomotive  steam  power,  ....  20,351  94 

Burden  cars,   11,877  63 

Passenger  cars,   2,725  85 

Right  of  way  and  damages,    .       .       .  3,459  00 
Real  estate  and  construction  of  depots,       .  27,177  75 
Repairs  of  the  road  and  of  the  machinery,  pas- 
senger and  burden  cars,       .       .       *.  9,461  19 
Law  expenses,         .....  407  71 

Interest,        .       .       .       ...       .  757  22 

Surveys,  Engineer  Department,  .  .  1,535  00 
Bonus  to  the  State,  one-fifth  of  the  receipts  for 

passengers,   31,033  66 

Expenses  of  transportation,  .  .  .  18,590  23 
Expenses  incurred  in  quelling  the  riot  on  the 

road  in  1834,   1,629  05 

Contingent  and  incidental  expenses,  including 
office  expenses,  salaries,  taxes,  printing,  &c.  4,992  77 
Accounts  of  disbursing  officers,  including  un- 
settled balances,   2,476  51 

Balance  of  funds  in  hand,       .       .       .  13,886  32 


$202,164  36 


CR. 

By  balance  per  last  report,  ....    $50,520  33 

"    Amount  of  revenue  received,    .       .       .       151,644  03 

$202,  l&l  36 
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The  Company  have  acquired  since  the  last  Annual  Report,  in  addi- 
Hon  to  the  Real  Estate  heretofore  reported,  the  following  pieces  of 
property,  viz. 

1st.  A  lot  situated  on  the  south  side  of  the  Potomac  river,  near 
to  its  confluence  with  the  Shenandoah  at  Harper's  Ferry,  extend- 
ing from  the  Company's  viaduct  over  the  Potomac  along  the  line 
of  the  rail  way  southwardly,  until  it  intersects  the  main  street  of 
that  village,  thence  westwardly  along  said  street,  to  the  old  bridge 
across  the  Potomac,  thence  northwardly  to  the  river,  and  thence 
down  the  same  to  the  viaduct. 

This  scite  will  afford  a  most  valuable  and  important  location  for 
the  purposes  of  the  Company,  directly  at  the  point  of  its  connexion 
with  the  Winchester  and  Potomac  rail  road,  the  deed  for  which  is 
placed  for  record  in  Jefferson  county,  Va. 

2d.  A  lot  in  the  city  of  Washington,  adjoining  the  depot  of  the 
Company  there,  and  extending  back  along  Second  street  to  its  in- 
tersection with  B  street  north.  This  lot  secures  to  the  company 
a  convenient  and  direct  communication  with  its  property  on  square 
No.  574,  where  it  is  proposed  to  establish  accommodations  and  shops 
for  ten  Locomotive  Engines  and  other  machinery  of  the  company. 
The  deed  for  this  property  is  lodged  for  record  in  Washington- 
County,  District  of  Columbia. 
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AGREEMENTS. 

Agreement  with  the  Chesapeake  and  Ohio  Canal  Company^ 
in  relation  to  the  slopes  of  the  river  walls  and  the  bridges 
of  the  Canal. 

Whereas,  by  a  Resolution  passed  at  a  general  meeting 
of  the  stockholders  of  the  Baltimore  and  Ohio  Rail  Road 
Company,  on  the  23d  day  of  July  last,  the  opinion  of  the 
said  stockholders  was  expressed,  that  the  Chesapeake  and 
Ohio  Canal  Company  (notwithstanding  their  acceptance 
of  the  Act  of  Assembly  of  Maryland,  passed  at  extra  ses- 
sion of  May,  1836,  entitled,  "An  Act  for  the  promotion  of 
Internal  Improvement,")  should  have  and  exercise  the  right 
and  privilege  of  determining,  by  their  engineers,  and  to  that 
determination  conforming  in  the  construction  of  their  work 
the  proper  slope  or  angle  of  the  river  wall  of  their  canal 
being  such  slope  as  that  company  has  adopted  at  other  points 
on  their  canal  for  its  security,  at  all  places  where  the  canal 
and  rail  road  might  come  in  contact  in  the  course  of  the 
joint  construction  contemplated  by  the  said  act,  so  however, 
that  said  slope  as  so  determined,  should  not  prevent,  retard 
or  interfere  with  the  location  of  the  rail  road,  as  the  same 
may  be  determined  by  the  commissioners  mentioned  in  the 
third  section  of  the  act  aforesaid  ; — and  further,  that  when- 
ever it  may  be  necessary,  as  provided  for  by  the  third  sec- 
tion of  said  act,  for  the  Baltimore  and  Ohio  Rail  Road  to 
<5ross  the  Canal,  if  the  crossing  be  by  permanent  bridges, 
they  should  be  erected  at  the  elevation  of  at  least  seventeen 
feet  above  the  water  line  of  the  canal,  or  of  as  great  an  eleva- 
tion as  that  of  the  bridge  now  about  to  be  constructed  over 
the  canal  at  Harper's  Ferry,  and  that,  where  the  elevation 
of  the  rail  road  above  the  canal  might  not  admit  of  such  a 
height  for  the  bridge,  they  should  be  made  to  work  upon  a 
pivot  or  with  a  draw,  so  as  to  create  no  difficulty  in  navi- 
gating the  canal — And  whereas,  the  said  President  and  Di- 
rectors are  fully  authorised  and  empowered,  by  the  pro- 
ceedings of  the  meeting  of  stockholders,  aforesaid,  to  stipu- 
late and  agree  to  and  with  the  Chesapeake  and  Ohio  Canal 
Company,  according  to  the  tenor  of  the  above  expressed 
opinion  ;  and  deeming  it  proper  that  such  stipulation  and 
agreement  should  be  made — Now  therefore,  this  agreement 
and  instrument  of  writing  witnesses,  that  for  and  in  consid- 
eration of  the  premises,  and  in  pursuance  of  the  authority 
aforesaid,  the  President  and  Directors  of  the  Baltimore  and 
13 
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Ohio  Rail  Road  Company,  do  hereby  stipulate  and  agree 
with  the  Chesapeake  and  Ohio  Canal  Company.  That  the 
Chesapeake  and  Ohio  Canal  Company  (notwithstanding 
the  acceptance  of  the  act  aforesaid)  shall  and  may  have  and 
exercise  the  right  and  privilege  of  determining  by  their  en- 
gineers, and  to  that  determination  conforming  in  the  con- 
struction of  their  work,  the  proper  slope  or  angle  of  the 
river  wall  of  their  canal,  being  such  slope  as  that  company 
has  adopted  at  other  points  on  their  canal  for  its  security  at 
all  places  where  the  canal  and  rail  road  may  come  in  con- 
tact in  the  course  of  the  joint  construction  contemplated  by 
said  act,  so,  however,  that  said  slope,  as  so  determined,  shall 
not  prevent,  retard,  or  interfere  with  thejocation  of  the  rail 
road,  as  the  same  may  be  determined  by  the  commissioners 
mentioned  in  the  third  section  of  the  act  aforesaid  ;  and 
further  the  said  President  and  Directors  do  also  stipulate 
and  agree  with  the  said  Chesapeake  and  Ohio  Canal  Com- 
pany, that  whenever  it  may  be  necessary,  as  provided  for 
by  the  said  third  section,  for  the  said  rail  road  to  cross  the 
said  canal,  if  the  crossing  be  by  permanent  bridges  they 
shall  be  erected  at  the  elevation  of  at  least  seventeen  feet 
above  the  water  line  of  the  canal,  or  at  as  great  an  eleva- 
tion as  that  of  the  bridge  now  about  to  be  constructed  over 
the  canal  at  Harper's  Ferry  ;  and  that  when  the  elevation 
of  the  rail  road  above  the  canal  may  not  admit  of  such  a 
height  for  the  bridges,  they  shall  be  made  to  work  upon  a 
pivot,  or  with  a  draw,  so  as  to  create  no  difficulty  in  navi- 
gating the  canal. 

In  testimony  whereof,  the  president  of  the  said  company, 
in  virtue  of  a  resolution  of  the  President  and  Directors  of 
said  rail  road  company,  passed  on  the  sixth  of  September, 
1836,  to  that  effect,  has  hereto  set  his  hand  and  caused  the 
seal  of  the  Baltimore  and  Ohio  Rail  Road  Company  to  be 
affixed  hereto  this  17th  day  of  September,  in  the  year  eight- 
een hundred  and  thirty-six. 

(Signed)  WM.  STEUART, 

President  pro  tern. 


Guarantee  of  six  per  cent,  to  the  State  of  Maryland  on  the 
subscription  authorized  at  the  extra  session  of  May,  1836. 
Whereas,  at  a  general  meeting  of  the  stockholders  of 
the  Baltimore  and  Ohio  Rail  Road  Company,  held  at  the 
office  in  the  city  of  Baltimore,  on  Monday,  the  18th  day  of 
July  last,  1836,  in  pursuance  of  public  notice  tothat  effect, 
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given  on  the  fifteenth  day  of  June,  1836,  the  following  re- 
solutions were  adopted  : 

Resolved^  That  the  stockholders  of  the  Baltimore  and 
Ohio  Rail  Road  Company  in  general  meeting  assembled,  do 
hereby  stipulate,  agree,  and  bind  the  said  company  to  guar- 
antee to  the  State  of  Maryland  (after  the  expiration  of  three 
years  from  the  payment  by  the  State  of  each  of  the  instal- 
ments on  the  stock  authorised  to  be  subscribed  on  its  part 
to  the  stock  of  this  company,  by  an  act  passed  by  the  legis- 
lature of  Maryland,  at  the  extra  session  of  May,  1836,  en- 
titled, "An  Act  for  the  promotion  of  Internal  Improvement," 
should  such  subscription  be  made,)  the  payments  from  that 
time  out  of  the  profits  of  the  work,  of  six  per  centum  per 
annum,  payable  semi-annually,  on  the  amount  of  money 
which  shall  be  paid  to  this  company  under  and  by  virtue  of 
this  act,  until  the  clear  net  annual  profits  of  the  Baltimore 
and  Ohio  Rail  Road  shall  be  more  than  sufficient  to  dis- 
charge the  interest  which  this  company  shall  be  so  liable  to 
pay  to  the  State  of  Maryland,  and  shall  be  adequate  to  a 
dividend  of  six  per  cent,  per  annum  among  its  stockhold- 
ers, and  thereafter  the  State  shall  in  reference  to  the  stock 
so  subscribed  for,  and  on  so  much  thereof  as  the  State  may 
hold,  be  entitled  to  have  and  receive  a  perpetual  dividend 
of  six  per  centum  per  annum  out  of  the  profits  of  the  work 
as  declared  from  time  to  time,  and  no  more  ;  and  all  and  so 
much  of  such  annual  profits  as  shall  exceed  six  per  centum 
per  annum,  shall  be  distributed  to  the  other  stockholders 
according  to  their  several  interests  in  the  said  company.  It 
being  the  intention  of  the  meeting,  in  the  passage  of  the 
resolution,  to  comply  fully  with  the  requisions  of  the  9th 
section  of  the  act  aforesaid,  touching  the  guarantee  of  the 
interest  as  therein  mentioned. 

Resolved^  That  the  president  be  directed  to  cause  to  be 
prepared  a  proper  instrument  of  writing,  binding  the  com- 
pany in  the  terms  of  the  foregoing  resolution,  and  to  sign 
the  same  and  to  affix  the  corporate  seal  of  this  company  there- 
to, and  to  lodge  the  same  with  the  treasurer  of  the  western 
shore  of  Maryland.  — Now,  therefore,  this  instrument 
OF  WRITING  WITNESSETH,  that  the  Said  Baltimore  and  Ohio 
Rail  Road  Company  does  hereby  stipulate,  agree,  and  bind 
itself  to  the  State  of  Maryland  in  the  manner  and  form  and 
for  the  purposes  set  forth  in  the  first  of  the  foregoing  reso- 
lutions, and  in  compliance  with  the  conditions  contained  in 
the  9th  section  of  an  act  of  the  General  assembly  of  Ma- 
ryland, passed  at  the  extra  sefsion  of  May,  eighteen  hun- 
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dred  and  thirty-six,  entitled,  "An  Act  for  the  promotion  of 
Internal  improvement." 

In  testimony  whereof,  and  in  pursuance  of  the  requisi- 
tions of  the  second  of  the  foregoing  resolutions,  the  presi- 
dent of  the  said  company  hath  hereto  set  his  signature  and 
caused  the  corporate  seal  of  the  said  company  to  be  affixed. 
(Signed,)  J.  W.  PATTERSON, 

President  pro  tern. 


Jg^!^  N.MANCHESTER, 

■P^^  IfsmiANA 

